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Franchise Circulation reaches those who need to read 
our magazine - Distilled Writing makes reading easy 
















QUICK 
FLUID LINE 
CONNECTION 
or 
DISCONNECTION 


INSTANT 
AUTOMATIC FLOW 
or 
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SERIES HK QUICK-CONNECTIVE 
TWO-WAY SHUT-OFF 


ete} 6) Mi ick 


a Hydraulic and pneumatic lines are 


quickly and easily connected with Hansen 
Series HK Two-Way Shut-Off Couplings. 


Instantly shuts off both sides of line... 
No tools required. 


prevents loss of liquid, gas or pressure. 
W hen Coupling is disconnected, valves contact 


valve seats in both Socket and Plug to Quick- Connective Fluid Line Couplings for 


provide instant and positive seal of fluid in 
COMPRESSED AIR « HYDRAULIC FLUIDS 


. » Coupli . De 
both ends of line. Coupling does not depend went « Vamimee « @TEAM + Gnvenn 


upon line pressure to seal either end of line. ACETYLENE ¢ REFRIGERANTS « GASOLINE 

Six sizes are available, with female pipe OIL ¢ GREASE « COOLANTS «+ LP-GAS 

thread connections from 'g” to 1” respectively. 1) 

Furnished either in steel or brass. Mabsin Write for the Hansen Catalog 
"ume, 


aie Here is an always ready reference when you 
want information on couplings in a hurry 
Lists complete range of sizes and types 

of Hansen One-Way Shut-Off, Two-Way 


Shut-Off, and Straight-Through Couplings 


Representatives in Principal Cities...See Yellow Pages 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


SINCE 1915 


HANSEN 
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Pourdvautic CYLINDERS 


Vv Greater Factor of Safety 
VY Better Sealing 


' PRESSURE 
PISTON HARD CHROM 
0 RINGS PLATED RODS OF TIGHTENS ALLOY STEEL 
PORTS \ HIGH STRENGTH STEEL STRONG 
STEEL TUBE TIE RODS WITH 
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LOW FRICTION PRECISION 
BALL CHECK NODULAR CUSHIONS 
INTERCHANGEABLE IRON PISTON 


WITH CUSHION NEEDLE 


HANNA Powrdraulic Hydraulic Cylinders meet J. I. C. 
recommendations and have industry standard mounting 


dimensions—2000 psi and 3000 psi non-shock. 114” through 
8” bores. 
EXCLUSIVE PRESSURE TIGHTENING TUBE SEALS, located on 


the outside diameter of the cylinder tube, form a positive 
seal at all pressures from zero to maximum. Minute expan- 
sion of the tube due to pressure increases the tightness of 
the seal. The “O” ring is fully confined between the head 
and the tube and will not extrude at high pressures. Unlike 
other cylinders that seal at the tube ends or inside diameter, 
the Hanna Powrdraulic Cylinder with pressure tightening 
O.D. seals will remain tight at all pressures. 

DUAL SEAL PISTON RINGS give you twice the sealing 


power of conventional piston rings. These bi-directional, 
cast iron rings, consisting of a ring within a ring, seal both 
the “in” stroke and the “out” stroke of the cylinder. The 
piston with dual seal rings is packed for life and never 
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y FAST CHANGE _ 
CARTRIDGE GLAN 
a i ‘a 
ONE PIECE 
CUSHION NEEDLE STEEL HEADS \ 
INTERCHANGEABLE WITH WELDED | 
WITH BALL CHECK MOUNTINGS 








should need replacement. You may also choose the optional 
piston with “U” type synthetic packings. 
FAST CHANGE CARTRIDGE GLAND equipped with a leak 


proof, low friction rod seal forms a tight seal from zero to 
maximum pressure. Built in rod wiper removes dirt and 
particles from piston rod as the rod moves “in” and serves 
as another hydraulic seal to wipe the rod dry on the “out” 
stroke. You can select either the standard gland or the 
optional, multiple lip, spring loaded seal. The optional 
gland is interchangeable and is available with synthetic 
rubber or Teflon* Vee packing. 

ONE PIECE STEEL HEADS WITH WELDED MOUNTINGS aro 


much stronger than conventional bolted construction 
and assure squareness of mountings. All mountings are 
designed to carry maximum cylinder loads with a generous 
safety margin. 


Write for Catalog 900 and the name of your neorest representative. 


*DuPont's registered trodemerk. 






CYLINDERS... VALVES 


Chicago 22, lilinols 





















es oe 
teas ae apr 
O FIT 


‘SURFACES 
FRICTION INSTALLA 


= 





POSITIVE SEALING UNDER ALL CONDITIONS LOW FRICTION INSTALLATION—is made possi- 
ble because of the exclusive quadrilateral design. 
This permits much higher rotary speeds and gives 
the seal much longer life. 

HIGH DENSITY INJECTION MOLDED—AIl QUAD- 
RINGS are molded by MR’s exclusive injection 
molding process to give an exceedingly dense 


The MR QUAD-RING gives superior sealing in 
reciprocating, rotary, and stati applications it 
pressures ranging from 0 on up 

ELIMINATES ALL SPIRAL TWIST FAILURE—This 


costly cause of O-ring failure is eliminated be 


cause the relatively square cross-section of the product. There are no voids to cause seal failure. 
QUAD-RING will not roll 

RUBBER COMPOUNDS TO FIT APPLICATIONS 
FOUR FLEXIBLE SEALING SURFACES gives MR compounds are designed to give the best 
double the sealing effectiveness of the O-ring be possible service, using basic polymers such as 
cause of the exclusive seal design. It prevents natural or synthetic rubber, silicone or any other 


leakage and requires less squeeze that will perform best under the specific conditions. 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK ... 
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What's Ahead in Fluid Power for Space Craft 
Future Pump Parameters — Frank Miadinich 
Fluids to 1000 F—william P. Mayhew 
Accessory Power —tugene T. Raymond 


Pilot Control —wilfred F. Talbot 


Air Actuators Separate Thrust Unit 


Power for Short Duration Missiles 
By H. ]. Howard and R. W. McJones 


Fast Response with 2-stage Servos 
Selecting Valves for Missile Pneumatics 


Component Designs for Bomarc 
By Dan J. Tinius 


Air Systems for Regulus 
By C. G. Brock 


Vanguard Control with Servos 
By Gordon Scholes 


Design Parameters for Missiles 
By H. D. Davis 


In-flight Fluid Power on the Jupiter 


By Zelmar Barson 


Long Term Storage for Missile Hydraulic System 
By M. Voytish, Jr. 


Bomarc Launcher Hydraulics 
By Peter |. Calcagno 


Counterbalance Circuit Protects Polaris 
By G. Duane Shaw 


Servovalves for Vibration Tests 
By Lee W. G. Beydler and W. W. McDowell 


Anti-overrun Valve Controls Erection 
By Harvey Jacobs 


Flight Testing the Bomarc 
By Otto Grupp 


Fluid Motors Rotate Centrifuge 
By D. T. Kuczon and R. C. Hinck 
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WATERMAN hydraulic valves 
spell RELIABILITY at low cost 
for ground support equipment 


lhe remarkable adaptability and per- 
formance of these and other Water- 
man standard hydraulic components 
has earned them a front-line place in 
the support equipment for America’s 
most reliable missiles. 

In the Waterman line, you can se- 
lect from the widest choice of fixed- 
flow and full-range adjustable flow 
regulators with precisely con- 
trolled flow rates up to 100 g.p.m 
and a choice of adjusting devices 
Solenoid valves, both A.C. and D.C., 


that feature tight shut-off, full line 
flow at low pressure drop, and the 
fast, positive action that this kind of 
service demands. Counterbalance 
valves that employ a unique Water- 
man principle for positive control of 
negative loads. Plus many other types. 
All rated at 3000 p.s.i. Special de- 
signs to meet unusual needs. 
Design your hydraulic systems 
around proved Waterman valves and 
controls! Save time—save money—and 


be right . . . from the start! 


Waterman representatives are in all principal cities. Write for 
Waterman Flow Regulator Catalog No. 1001; Solenoid Valve Catalog 
No. 2001; Catalog on filters and miscellaneous valves, No. 3000. 


Also suppliers of AN and MS qualified flow regulators and fuses 
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NEW ANCHOR CATALOG 





- to Connect 
Eat or Disconnect! 




























DESCRIBES ANCHOR’S EXPANDED 
wecror LINE OF HYDRAULIC FITTINGS, ANC ste): 
editor UNIONS and ADAPTERS 
editor 
editor 
editor 
editor 
editor - 
Ofc SAE 4-Bolt Split-Fiange 
editor T ° d a? 2 th) * 
srector t 0 R g 
irector ni an in 
| Flange Head 
mer 
Coupli 
aston oupiings 
( orp 
Ohio 
sident ; 
[his recently issued catalog is a re- 
sident v.sion of an earlier cataleg describing 
sident Anchor's line of hydraulic fittings, 
sident } F 
unions and adapters, and now includes 
sident 
ident many new sizes and a general expan- 
-treas sion of the line. It contains complete 
specificat ons, illustrations and draw- 
ings, including full information about 
9620 ‘ } 
the new items, plus other data and 
engineering information that will Just loosen the bolts— 
_ prove helpful to the engineer in de- 
3420 signing fluid power transmission 2. Remove ONLY ONE— 
systems he Split-Fl Try connecting and reconnecting a 
on — . Pivot the it-Flange ters t 
336 The Anchor line of Adapter Unions, 3 P g , FLANCO Coupling = close quar . 
Tee 1 ¢ wera Clamp Half, together with fully appreciate the convenience of th 
56-57 ees anc ross€s 1S designec or use the "O” Ring Flange Head patented Split-Flange Clamp desian! 
sident with Anchor Pressed-On or Reusable : 
. : Coupling, around the other In addition, with FLANCO couplings yo 
Coupling Hose Assembles. They form 
m 704 : : bolt— can reduce production costs by eliminat 
a ground joint, leak-proof connect’on : : 
: ing costly pipe threading operations— 
-5104 and eliminate one or more pipe thread 4. Remove Hose Coupling! use more easily handled, small, auto 
joints at each connection Assembly motive type wrenches to make up joints 
is made easier, especially in confined ; —and you eliminate separate union and 
Place . ; : To reconnect, just reverse : 
areas. Straining and twisting of hose h d swivel connections. Hose lines can be 
2608 in assembly is eliminated the proce ure. disconnected and reconnected many 
Se . a” Ee times without leaks, because there are 
Positive leak-proof seating, without 
cans f tk yates ‘ vor no threads to wear out or tapered seats 
ster es thread disto-tion or damage, to groove with FLANCO Split-Flange 
ssions— 1S provided when Anchor SAE Strai he Halves ond “> Ring Flange Head 
ir Thread “O” Ring Boss Type Fittings Couplings. 
hie | ie . * < . 
Brice, are used. Straight, 45 and 90° adjust- FLANCO “O” Ring Flange Head Typ: 
indi - > : y=) " > > . . 
able elbows, a tee, service tee and a And Couplings are available in Pressed-On 
90° check valve are available to pro- A M4 or Reusable Clamp Type, as well as 
vide a maximum degree of flexibility nenor Weld Type Fittings 
in making boss connections. Connec- says 
-_ tions can be loosened and retightened You can get the complete story on FLANCO 
; any number of times without danger Split-Flange Halves and “O” Ring Flange Head 
1N S Rnales Type Couplings by writing for Catalog 402 
of leaks. 
| Several styles of Anchor Tube Nuts 
= for tube diameters from g” to 2” are 
illustrated. Vj y 
Cireula- Copies of the new Catalog No. 205 £ 1G CHOR COUPLING CO. INC. 
—— may be obtained by writing Anchor a j 
. Coupling Co. Inc, 336 No. Fourth 335 No. Fourth Street — Libertyville, Ill. 


St., Libertyville, Ill nois. Branch Offices—Dallas, Texas—Plymouth, Michigon 
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PRECISION SEALS 


engineered to your product 


CUT COsTSs 





Problem Solving is a common occurrence at Precision. 

One was the development of a universal compound for 
automatic transmissions and power steering systems. 

The Solution — Precision Compound No. 6767 — provided an 

“O” Ring with these characteristics. Suitable for all transmission 
fluids... long life over a temperature range of — 40F to 300F... 
excellent resistance to cracking... low volume change — 
particularly type “A”...low compression set... high modulus. 
Precision creative research has reduced costs by producing 

the right “O” Ring for many manufacturers. You can benefit too, 
for the services of a Precision engineer are available to help 
you obtain the right product design and the right 

“O” Ring for it. Write or phone for his services today. 





irecision Rubber Products Corporation 


"O” Ring and Dyna-seal Specialists 





Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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From Ojilgear Application-Engineering Files 
HOW OILGEAR PROGRESSIVE ENGINEERING PACES IMPROVEMENTS ON ‘‘BEMIS’’ MACHINES 
CUSTOMER: Bemis Bro. Bag Company, St. Louis, Missouri 
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DATA: To efficiently produce the wide scope of paper, 
cloth, and polyethylene “Flexible Packaging” for 
which they are famous, “Bemis” designs and builds 
their own production machinery. Basically, “Bemis” 
machines are roll-fed, multi-color printing presses 
capable of very close register . . . operating from inch- 
ing speeds of 15 fpm to running speeds of 400 to 
1000 fpm. Press runs range from 1000 to 1,000,000 
bags. Being roll-fed presses, winder drives and con- 
trols were a major problem, as ratios of 5:1 up to 10:1 
from core to finished roll diameter are not uncommon. 















Close-up of face-mounted, Oilgear Type “‘H’’ Fluid Power 


Newest ‘‘Bemis"’ press during ‘‘trial 


Paper widths vary from 10” to 56”, with roll weights 
from 1000 to 2000 lb. “Bemis” specified that their 
winder drives must be compact; easy for shop, mainte- 
nance, and operator personnel to adjust, maintain, 
and understand. All electrical controls must be simple, 
with standard components preferred. Each machine 
to have one main control panel, and three or four re- 
mote, push-button panels — with some constant indi- 
cation of load and tension as a desirable feature. 
Long, trouble and maintenance-free life was also 
of prime importance along with ease in installation. 


View ‘‘around-bock"’ of 
new ‘‘Bemis'’ press dryer 
section, showing Oilgeor 
Type ‘‘D’’ Pump end Con- 
trols on ‘*Power-Pak"’ (D) 
which supplies Fluid 
Power to Ojilgear Type 
““H"' Motor (E) for main 
press drive. See ‘‘Note"’ 
below on Oilgear Pump 
(F), direct-coupled to tail- 
shaft of Motor (E). 






Motors (A, B), geared to rewind spindles of newest ‘‘Bemis"’ runs’’ prior to installation. Rewind 
machine, shown center. Oilgear Type *‘D'' Pump on ‘‘Power- motors (A, B) to left. Two Oilgear 
Pok"" (C)— center photo — supplies Fluid Power for re- **Power-Paks’’ (C, D) with Oilgear 
wind drive. Type *‘D’’ Pumps ond Controls can be seen “‘tucked away’ under the dryer section. 


SOLUTION: Through a program of constant improvement 
and engineering teamwork, Oilgear Fluid Power Drive 
and Control Systems have so successfully paced require- 
ments for more efficient production equipment that 
“Bemis” plants in 16 cities now have 48 machines 
equipped with Oilgear winder drives. Dancer roll controls 
are used on 39 ... 9 more recent installations have 
“*HYTAC SYSTEM” drives. Two newest machines (one 
shown above) have Oilgear Type “D” electrohydraulic 
servo controlled main press drives, and hydraulic servo 
controlled winder drives. One reason for this ever- 
increasing use of Oilgear “Any-Speed” drives has been 
clearly stated as follows: “We put them in and forget 
about them . . . some have been operating for over 11 
years Without service or repair — many loaded to maxi- 
mum capacity — others have had no oil change in five 
years” .. . proof of the statement heard in all industry — 
“For the lowest cost per year — it’s Oilgear!” One 
“Bemis” installation using a HYTAC SYSTEM winder 
drive handles 40 to 70-lb kraft stock 26” to 63” wide. 
This winder operates over a 13:1 ratio—from 31,” 
diam. cores to 4314” diam. rolls — is limited only by inter- 
ference on the machine. Of this HYTAC SYSTEM, 
“Bemis” states — “Other types of variable speed drives 
could never do this . . . operating beyond our fondest 
hopes.” *HYTAC SYSTEMS — An Oilgear Trademark 





NOTE: An unusual installation feature is partially visible on photo 
above. Oilgear Type “H” Fluid Power main press drive motor (E) 
is also direct-coupled to Oilgear Type “H” Pump (F) which 
supplies Fluid Power to an Oilgear Type “H” Motor — not 
shown — that drives the dryer fan. 


USER REPORTS — “ 
smooth creeping and inching speed up to maximum 
ally smooth running speed . . . are easier to adjust than other drives 

. require less space . . . pressure gage shows load while drive 
is in operation . . . maintain an adjustable tension from constant 
tension to constant torque.” “Bemis” — like other users — has found 
that Oilgear Drive and Control Systems give them constant tension, 
automatic tapering tension, stall tension, constant torque, automa- 
tic tapering torque, or a combination of tension and torque charac- 
teristics to meet their every production requirement. 


. exceptionally fine acceleration control 
exception- 


For practical solutions to YOUR linear or rotary Controlled- 
Motion problem, call the factory-trained Oilgear Application-En- 
gineer in your vicinity. Or write, stating your specific require- 
ments, directly to... 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1564 WEST PIERCE STREET e MILWAUKEE 4, WISCONSIN 
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LIFTOFF! The earth has 
completed one full orbit around 
the sun since our last missile 
During that 


idditional hardware was thrown 


time, some 


issue, 
nto solar orbit, animals have 
taken space rides, and a flock of 
new missiles were added to the 
roster. In keeping with these 
AH&P’s missile issue is 


1 shade farther out in space this 


trends. 


vear. Fluid power, once a fairly 
earthly matter, is destined for 
other planets. Whether it’s for 
engine gimballing, steering jets, 
erection, fluid 


tackle the 


job. Components and fluids may 


or solar mirrot 


power systems will 
become exotic, and space jargon 
may clutter our plumbing voca- 
bulary, but “servo actuators” still 
push and pull, and “bootstrap” 
reservoirs are still tanks. 

Four members of our Aviation 
\dvisory Board take a forward 
look into needs in systems and 
components. 

Missiles with their GSE have 
heen reduced to fluid power es- 
sentials for this issue. Although 
missile environments are ex- 
treme, ground support systems 
seem to be a marriage of aircraft 
and industrial concepts; they are 
not strapped by flight weight and 
bulk restrictions. 








ulics & pneumatics 
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FIRE WHEN READY, GRIDLEY! ... In all the annals 
of science fiction—past or present—the only author who 
took the trouble to even mention ground support equipment, 
was Jules Verne. He visualized a lunar vehicle as a high 
projectile shot from a mammoth cannon. This was truly 
GSE! Even Verne missed the boat though, because he 
neglected to account for muscular ground handling tasks. 
Missile systems originate in the aircraft industry, but the 
hydraulics of transporting, erecting and launching these 
“birds” is a job for industrial fluid power. 


MISSILE MUSCLES RUN HOT AND COLD... From 
sizzling rocket exhaust to liquid hydrogen, fluid power 
must function accurately and reliably. Let’s not even men- 
tion the coming hurdles of space, such as solar and inter- 
stellar temperature and radiation. So far, fluid power has 
kept stride with the rocketeers. 


WANTED... APU. ... MUST WORK HARD... 
Time was, when an airplane APU was a lawn mower 
engine driving a pump. You can’t hardly do that no more. 
Using almost as much horsepower as an airplane engine, 
missile secondary power for hot gas generation or high 
pressure oil is quite a chunk of the total machine. Articles 
in this issue will give some idea of the enormous job in 
store for the auxiliary power unit. Too bad that most of 
these fine systems are designed to make oneway trips. 


WE WERE SWAMPED 

. when the results of our 
search for missile material 
poured in. Time and vari- 
ety decided which one we 
used. Missile and GSE ar- 
ticles will appear in the 
coming months. Our thanks 
to those in industry and the 
armed made 
this absorbing information 
available. 


forces who 
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valve bul ling block | 
“4-way inline 
mounted valve body 





BLUEMODEL 
AIR OPERATED 4. WAY 
%",%",' Me 








BLUEMODEL 
TIMED-IN 4- ry 
yy", ¥," a 








e Compact—saves space @ Ross quality 
¢ Costs much less than base mounted 4-way GREENMODEL 


Lots of designers use this valve where they must save space. It w",%", 4", %" 


was designed specifically for compactness! Others use it to save 
money without sacrificing quality —when J.I.C. allows the usage 
of an inline valve, it meets J.I.C. specs. It’s a unit of the Ross 
Skyline series which features modular construction, so it can be 






: : : : BLUEMODE 
actuated with any Skyline series head. Ross poppet construction Q) rimeD-our 4: hee 
means pressure assists the seal, and short poppet travel gives ma", We", A", 
faster response. On most applications it outlives the machine— 
and frequently doesn’t even require maintenance. Write for 
Bulletin 321. és 
~~ 
* 
* a ® GOLOMODEL * a ODEL BLUEMODEL BLUEMODEL BLUEMODEL BLUEMODEL *THIS AIR INDEX ADAPTOR 
O1L- IMMERSED poset t *SOLENOM AIR OPERATED AIR-OPERATED AIR. OPERATED AIR-OPERATED CONVERTS THESE HEADS 
SOLENOID SOLENOID SOLENOID MOMENTARY a TIMED IN TIMED-OUT TO MOMENTARY ACTION 


“every head nats every body at f is gasket” 
ALL SKYLINE HEADS AND BODIES ARE BUILDING BLOCKS TOG VE YOU MANY VALVES FROM A FEW HEADS AND BODIES 












bey pln 3 WAY 
NORMALLY " NORMALLY OPEN 
NORMALLY CLOSEO NORMALLY CLOSED 4 way 





4 WAY S$ PORT 


3W 
NORMALLY OPEN away 
WORMALLY CLOSED 


IRoss OPERATING VALVE COMPANY 
105 EAST GOLDEN GATE AVE. ¢ DETROIT 3, MICH. 
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Squeeze down on expensive U-Packing 
Assemblies . . . with IPC’s revolutionary 


“GUIDE-U-PAK”:. .the packing 
—_ with a built-in bearing ! 


ing! . . . IPC’s GUIDE-U-PAK is a bonded case U 
packing that really puts the squeeze on expensive, 
complex U packing assemblies. Follower plates or 
back up plates with their high cost drilling, machin- 
ing and fitting are eliminated. Moreover, GUIDE-U- 
PAK supplies its own bearing . . . riding smoothly on 
a Close tolerance brass**case. You can end the prac- 
tice of machining a wear sleeve on the piston surface, 











on too! GUIDE-U-PAK is press fitted on the piston. 
scaninc ™ The “custom approach” in packings and seal manu- 
SURFACE facture, which typifies all IPC products, has brought 





this development through extensive testing. Precise 
manufacture means that you can specify critical tol- 
erances for both ID and OD measurements or we will 
be glad to analyze your problem . . . recommend 
specific sizes. By establishing these limitations you 





~ can be assured of exact bearing surface and press fit. 


For your next hydraulic sealing problem investigate 
GUIDE-U-PAK. You'll be pleasantly surprised! 














9 PATENT PENDING 


% Other materials 
are available. 


oi. seas / PACKINGS / PRECISION MOLDING ites <4 Write for details. 





Custom designed for your application. . . 


INTERNATIONAL PACKINGS’ ¢02° 081108 


© IPC Bristol, New Hampshire Pb 
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DYNAMIC DIFFERENCE 
e ° 
bem eh seb at- HOUR Kom el-) eke) werk-beler— 
Webster 
POSITIVE DISPLACEMENT GEAR-TYPE PUMPS 
Yesterday's pipe dream is today’s nimble-fingered reality 
3 ‘ This versatile fork lift truck unloads and stacks — carries a fu 
‘HC’ SERIES platform load. The heart of its powerful hydraulic system 
POSITIVE DISPLACEMENT GEAR-TYPE PUMP is a Webster Gear-Type Pump. Just another example of Webster's 
em practical and economical adaptation to hundreds of hydraulic 
Shaft seal: lip type Operating speeds: to 2400 rpm applications . . . in lift systems, pressure lubricating, oil circulating 
Drive: direct, gear or belt Porting: side (Std.) end (Opt) ...in industrial, agricultural and construction equipment 
Capacity: 5 sizes, 5-17 gpm ““aaenen oe 
Pressures: to 1500 psi Sek eee. Webster Gear-Type Pumps present many advantages in desigr 
“fit” and application — with unusual standardization and 
ORAS VE gives complete caincerog eaten sn interchangeability of components. Keep Webster in mind when 
putennneeh ent teqyietion Sas “3 you plan hydraulics — for the dynamic difference that pays! 
OIL HYDRAULICS DIVISION 
Crate 
WEBSTER ELECTRIC 
ON 2 Phy ee aes * our | F< aan RACINE - WHS 
Ps phete: Saker Industrial Trucks, div. of Otis Elevate Co., Clevelond, O. QW) th year 
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Molded End Seals Reduce Cost 

... eliminate costly machining. Special plas- 
tic impervious to all synthetic oils, mild acids, 
coolants, and water to 300° F. 


One piece construction 

No spare parts necessary. Positive protec- 
tion against dirt, sludge, rust and abrasive 
particles causing pump failure. 


Exclusive Radial Fin Design 

Permits larger filter capacity in smaller 
area. Mesh screen supplied in 60 or 100 
screen depending on efficiency desired and 
fluid viscosity. 
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_DOLLINGER 
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ER 


A NCW gesign Two years ago Dollinger asked hydraulic 

equipment designers throughout the country what service conditions sump filters must 
meet, and what they should cost. As a result of that study, this new Dollinger 

Sump Filter was designed. It not only meets all your service requirements, but it is 
also lower in price than competitive filters! Already, leading hydraulic 

equipment manufacturers have standardized on this new filter for their products. 


New low prrce The drastically reduced cost of this Filter is the 
result of a new design which incorporates molded end seals. These end seals are made 
from a specially formulated plastic impervious to all synthetic oils at 

temperatures up to 300° F. 





Eight standard sizes are available with capacities from 5 to 100 GPM. 


Get complete facts now, write for New Sump Filter Catalog No. 330. 
The Dollinger Corporation, 65 Centre Park, Rochester 3, N. Y. 


DOLLINGER 











SPECIALIZING IN DRY TYPE FILTERS FOR OVER 35 YEARS 
LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS « ELECTROSTATIC FILTERS « MIST 
—/ LL COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS «+ SILENCER FILTERS 
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| FASTA AD’ AD first t0 be specified 


by America’s leading OEM's... 


soil WB RET® ce IR ss Goi debs 
A COMPLETE LINE TO CHOOSE FROM 
FOR YOUR PARTICULAR APPLICATION 
Available in all thread styles and sizes 


Permanently Attached Male 

ee my 1,2 and 3 Wire 
id rubber cover hose. Plated 

to prevent rust and corrosion. 

Sizes: 4" thru 2”. 

Wkg. Press.: 375—5000 p.s.i. 


Permanently Attached Male 
Flare (JIC) * 4 and 6 Spiral 
Wire Braid rubber cover hose. 
Used for Ultra High Pressure. 
Sizes: Ye" thru 144”. 

Wkg. Press.: up to 7500 p.s.i. 





Reusable Male (NPTF) for cot- 
ton and rubber cover hose. No 
skiving necessary. 

Sizes: 14" thru 2”’. 

Wkg. Press.: 350—3000 p.s.i. 


Reusable Swivel Female for 1 
and 2 Wire owe rubber cover 
hose. Easy fie 1 fore sateen 
zes: 4" thru oy 
. Press.: 375—5000 p.s.i. 





Permanently Attached Flange 
Head y for 1 and 2 
Wire cover hose. 
Available in angles to 90°. 
Sizes: /"’ thru 2’. 

Wkg. sen bie” 


ae 
Exclusive “Inter-Lock" cov howe 


Sizes: Ye" thru 2”. 
Wkg. Press.: 375—5000 p.s.i. 











Permanently Attached Power 

eering Assemblies to meet 
all requirements—designed to 
your specifications. 


Permanently Attached Aijr 
Conditioning Assemblies 4 
automotive use 

your cater 








Aa ae 


It’s a known fact that many lead- 
ing Original Equipment Manufacturers 
submit their original specifications for 
their frst quotation to Eastman. 


EASTMAN ’s unequalled experience 
in hydraulic conversion, plus many 
original designs shown in a few popular 
Eastman fittings at the left—give your 
product an appearance of quality that 
improves its competitive position. 
These assemblies are available in all 
thread styles and sizes. 


EASTMAN Engineering Service... 
Backed by Unequalled Experience 


It is also a known fact that Eastman’s 
co-operative engineering counsel and 
service is highly respected and often 
requested by leading OEM’s. Let 
Eastman engineers help you lay out 
your fluid power lines—from pump to 
point of work—effecting economies in 
design, improving performance and in- 
creasing user satisfaction. 


Let EASTMAN recommend the 
best assembly . . 
formance. . 


. for the best per- 
. at the lowest cost. 





- 
+ 
u 


¥F% 


“qu 
Bent Tubing with the 
necessary fittings to 


meet your own specific 
requirements. 


Adapters, Adapter 
Unions and Boss “O”" 
Ring Fittings. All types 
and sizes available. 





FOR ADDITIONAL INFORMATION, 
WRITE EASTMAN MFG. CO., 
MANITOWOC, WISCONSIN 
OR PHONE: MURRAY 4-4495 








See us at the SAE Engineering 
Show, Sept. 14-17, Milwaukee 
Auditorium—Booth A-3 


32:m@R MANUFACTURING COMPANY 


first inthe fide Dept. AH-9 


MANITOWOC, WISCONSIN 
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Address your letters to: Editor, APPLIED 
Hyprautics & Pneumatics MAGAZINE, 
812 Huron Rd., Cleveland 15, Ohio. 


Needs hydraulic hose 
for 2000 psi 
rO THE EDITORS: 

We are interested in a hydraulic 
hose which will withstand 2000 
psi working pressure and does not 
contain metallic reinforcement. 
Some of our portable equipment 
frequently becomes shorted across 
a low voltage, high amperage cir- 
cuit. This causes damage to hy- 
draulic cylinders. We're able to 
insulate the cylinder from its 
mounting brackets but the current 
transmitted by the wire braid in 
the hose still causes cylinder dam- 
age. An alternate solution would 
be to use insulated couplings in 
the hose line, but we’ve been un- 
able to find any couplings rated 
for 2000 psi. 

WILLIAM R. CLARK 
Project Engineer 
Reynolds Metal Co. 
Richmond, Va. 

There isn’t a good source of 
supply for a 2000 psi hose which 
is not reinforced with metal. One 
company told us they have a Forti- 
san Braided Hose, which with- 
stands these pressures and elimi- 
nates the problem of damage from 
electrical sources. This hose is 
only available with a 3" i.d. Even 
if this hose would do your job, 
it has to be ordered in quantities 
of at least 1500 ft. A 90-day de- 
livery is the best that could be 
expected. Some users have tried 
insulating the assembly by putting 
a fibre disc between the end of the 
hose and the coupling. However, 
this doesn’t work well on most 
assemblies because the coupling 
wraps around the metallic rein- 
forcement. 


Wants copy of 
Heiser Book 


rO THE EDITOR: 
| would appreciate receiving a 
copy of “Air and Oil Cylinders” 
by Elmer Heiser. Since this book 
is no longer in stock, I am willing 
to climb a flagpole to secure one, 
Continued on page |8 
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Typical Control Functions 
solved by AIR CIRCUITRY 





WESTINGHOUSE 
“H” CONTROLAIR® VALVES 


Air control valves are not limited to direc- 
tional control in Westinghouse Air Brake 
Company’s complete line of Air Circuitry 
components. Pressure control, in addition 
to directional control, is obtained with the 
versatile ““H’” CONTROLAIR Valves. The 
position of its operator—lever, pedal, cam 
or knob—determines the air pressure de- 
livered by the valve. Changing operator 
positions changes delivery pressure. 

Precise pressure graduations may be made 
in one or two outlets to provide exacting 
remote control of variable force and posi- 
tioning applications. Besides those functions 
illustrated a wide variety of pressure and 
directional control combinations is available 
For details, ask for Catalog D4-65.00 


Applications for “H” CONTROLAIR 
Valves are limitless. They operate: 


Re 7 Marine Prog 


and many other kinds of equipment and 
machines, In fact, “H’ CONTROLAIR 
Valves are used wherever it is necessary, or 
preferable, to have instant and convenient 
control of the flow of air into a pneumatic 
circuit and of the pressure build up of air 
in that circuit. 


What is AIR CIRCUITRY ? 


This is the Westinghouse term for applica- 
tion of pneumatic control systems to indus- 
trial production operations. Safe, economi- 
cal, precise AIR CIRCUITRY is now being 
used to solve the most rigorous and complex 
control problems in industry. Westinghouse 
Air Brake has pioneered the application and 
development of air control for more than 
80 years. Today our engineers can design an 
air circuit which will help you boost produc- 
tion and cut costs in your plant or shop. 


1. SIAGLE LINE PRESSURE CONTROL—Pressure regu 
lation in a single line is obtained through the 
H-2 CONTROLAIR Valve. This lever-operated, 
3-way, pressure regulating valve increases, de 
creases or maintains outlet pressure according 
to its lever position. Several types of lever return 
or holding functions are available. 
i) ; % 


Le 


2. DIRECTIONAL PRESSURE CONTROL — The HC-2 
CONTROLAIR Valve provides pressure gradua 
tion to either of two outlets. This lever-operated 
4-way, pressure regulating directional valve cor 

sists of two 3-way directional valves and a 3-way 
pressure regulating portion. Lever movement 
either side of its “Neutral” position selects the 
outlet to be activated. Further lever movement in 
the same direction controls the pressure of the 
air delivered to that line 


10-10 
S« % 
> G —y ~ A 


A 


3. DIRECTIONAL AND PRESSURE CONTROL — Pressuré 
regulation plus full supply pressure directional 
control is possible with the HD-2 CONTROLAIR 
Valve. This lever-operated valve consists of two 
3-way directional valves and a 3-way pressure 
regulating position. Each unit has its own outlet 
Lever movement either side of “Neutral” pro 
vides full inlet pressure to a chosen outlet plus 
graduated pressure to a third outlet. 


4 
é ~ ) 


4. TWO RATE PRESSURE CONTROL—The first 60° of 
lever movement from the “Off” position provides 
an increase in delivery pressure from 0 to 40% of 
maximum value in the H-2-E type CONTROLAIR 
Valve. The remaining 32° of lever movement 
increases from 40% to its maximum value. Used 
in applications that require closer pressure 
adjustment at the low end of the delivery pressure 
range than at the high pressure end of the range. 


See the Yellow Pages under Cylinders for the Name of Your Loca/ Distributor 





WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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Tubexperience in action 








Why do hydraulic engineers specify Superior (SAE) 
Hydraulic Tubing for pressures up to 3000 psi ? 


Superior (SAE) Hydraulic Tubing meets both SAE Standards 
and AMS 50S50E and ASTM A179 Specifications. But its 
isefulness goes much farther—it is widely selected for appli- 
cation in systems operating under pressures up to 3000 psi. 
There are many reasons for this preference. It has an ultimate 
tensile strength of 60,000 psi max., a yield strength of 
25/45,000 psi, and an elongation of 35/45°% in 2 in. It has a 
recommended maximum working pressure range of 530 to 
.750 psi, depending on OD and wall thickness. Every length 
is hydrostatically tested under maximum working pressure 
before shipment. It is made of nonaging steel, maximum 
carbon content 0.12%, and will therefore not become brittle 
in storage or service. It is specially coated with a waxlike rust 
preventive on both inside and outside surfaces, rather than 
heing merely oil treated. 


Superior (SAE) Hydraulic Tubing is better than pipe. It is 
easily bent—pipe fittings, which are subject to leakage, are 
eliminated. It does not require threading, which removes 
metal and weakens the wall. It absorbs vibration by reducing 
the number of fittings needed and by providing the required 
strength with minimum wall thickness. It has a bright, smooth, 
scalefree interior to minimize turbulence and pressure drop. 


In addition to SAE Hydraulic Tubing, Superior offers more 
than 120 analyses of materials for fabrication into small 
diameter tubing. This wide range permits you to select the 
one that is just right for your specific application. For com- 
plete information, contact your nearest Superior distributor 
or write to us. Superior Tube Company, *030 Germantown 
Ave., Norristown, Pa. 


<Syoervrar Jude 


The big name in 


small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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— xr) \HYDRECO’ 
\\\ CONTROL VALVE 


with 











Tank connection 


inlet and outlet ports and 


Cylinder ports on top—all 
ports can be machined for Four mounting heles in 
S.A.E. straight thread con basic valve housing * 
nections and Tube-O fit 
tings or pipe threads 
Secti 

i ee 

the basic two plunger sec ¢ 


tion—only cylinder lines i, 5 re gt , 7 FE ‘ Spring return or detent 
must be provided for ac f whic ’ ia ‘ ; plunger contro! 
cessory equipment n . up , i pw 


ee et 
from basic valve and re- 
used with the add-on 
sections 


Alternate location for 
pump connection 


Built-in pilot operated re. “ 
lief valve—externally ad 
justable for pressures of 
Q to 2000 ps: 


Balanced hollow piungers Single or double acting, “aAdd-on"’ control section 
~built-in check valves float or motor contro! All standard plunger types up to 6 or more may be 
hold the load plungers available available in add-on section added 





V-34 Series-—for Field Mounting of Accessory Equipment on 
LIFT TRUCKS » INDUSTRIAL LOADERS - FARM MACHINERY 


The HYDRECO V-34 Series “ADD-ON” type Valve, In the Field . . . Equipment dealers have a 
recommended up to 20 gpm operation and 2000 more salable accessory package with lower 
psi, has a basic 2-plunger cast-in-block section to installation costs and better service to the 
which additional control sections (up to 6 or more), customer. 


may be added at any time. In the Shop . . . Accessory equipment can be 


All mounting holes, tank and pump connections added to machines on the floor quickly and 












» It is and relief valve are located in the basic section... | at low cost when HYDRECO V-34 Valves are 

- Seen control functions for added accessory equipment on the original installation. Deliveries are 

ducing can be provided without disturbing the original expedited . . . inventories reduced. Only one 

quired installation. reservoir or mounting configuration required 

mooth, V-34 “ADD-ON” sections are pre-tested. They are for any number of control plungers. 

drop. packaged for easy installation in the field or 

$ more in the shop. HYDRECO DIVISION 

| ae THE NEW YORK AIR BRAKE COMPANY 7 

ect the { N ) 
9004-9EAST MICHIGAN «+ KALAMAZOO + MICH CZ 






V-34 SERIES VALVES FEATURE 

















i 
I 
I 
| 
r com- | 
ributor + ! . : 
intown THESE ADDED ADVANTAGES: | merntinerey me information on the New HYDRECO 
inder circul . ; 
drop through the cylin 
oi a an _, . V-34 Valves handle more aioe 
and the op city with little loss in efficiency. - 
than rated capacity ecial | 
@ Small in size and easy to install . - - n° sp | Company es 
| 
: fittings needed. ne 
Exceptional throttling and quest control Address 
7 rtant for load lifting equipment. | 
impo , City a 
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Revolutionary New ROCHESTER HIGH PRESSURE GAUGE 


has pointer connected directly to pressure element 





NO LINKAGES, 
NO PIVOTS, 
NO GEARS 


to wear, 





400 600°™ 


i) 
\OCAGKG 
GAU 












y” 80 


B SSURS 





waver 


or lag 





This is the gauge 
for your toughest, 






your most exacting 


3” and 5” Models No. 
5020 and No. 5040. 
(Pressure ranges from 
0-1000 to 0-10,000 p.s.i.) 


high pressure jobs! 


Now i can practically eliminate maintenance, replacement, and gauge 
lures -even under the most severe of high pressure service conditions. 
he new RMC Gauge, models 5020 and 5040, actually approaches the 
ability and dependability of the fittings and valves used in pressure 


It is the first pressure gauge to have the pointer directly connected to 
e pressure element, without linkage or pivots, and with no gears or 


lhe pressure element is a multiple turn bourdon coil, to which the 
pointer is permanently attached at one end. As pressure increases, the end 
of the coil rotates, moving the pointer with it. 


The bourdon coil is made from small diameter tubing. Therefore, the 
pressure forces against the coil are reduced; the mechanical stress on the 
coil is less; and spring life, cycling life, overpressure, and endurance are all 

astly higher than the conventional ‘“‘C” type bourdon tube gauge. 

For safety, long cycling life and continued accuracy under extreme 
conditions of overload pressures, high vibration, shock and line pulsation, 
the new RMC High Pressure Gauge is the one complete answer. Available 
in pressure ranges from 0-1000 to 0-10,000 p.s.i.; dial diameters 1!5”, 2”, 
3” and 5”. (1!'5” and 2” models are eccentric pivot-drive types.) 


Write, wire or phone for complete information. 


ROCHESTER MANUFACTURING CO., INC. 
209 Rockwood Street, Rochester 10, N. Y. 









VEL, TEMPERATURE and PRE RE INSTRUMENT 














REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Circle 134 on Time-Saver Card 


APPLIED HYDRAULICS & PNEUMATICS 








for I believe the missing link to 

my thesis in cylinder design lies 

in this text. Would Mr. Heiser 
have one available? 

JOHN A. MICHNYA 

National-U.S. Radiator Corp. 

Johnstown, Pa. 


We appreciate your need for a 
copy of the book, but our com- 
plete supply is exhausted. Even 
our file copy is in use. Some of 
our other publications might as- 
sist you. We have sent a lisi 
of these books, in addition to 
some information on our FLUID 
POWER DIRECTORY, which will be 
useful to you. 


JiC Standards issue 
TO THE EDITOR: 

APPLIED HYDRAULICS & PNEU- 
MATICS has performed a laudable 
service to engineering education 
and to industry in publishing the 
revised JIC Hydraulic Standards 
and in making reprints available 
at low cost. 

R. D, MEADE 

Secretary, National Conference on 
Industrial Hydraulics 

Technology Center 

Chicago, Tll 


Tells about 
drilled manifolds 
TO THE EDITOR: 

I have read with interest your 
June article pertaining to drilled 
manifolds on a swaging machine. 
We have manufactured drilled 
manifolds for many years. We 
have many varieties, some having 
as many as 300 holes. These mani- 
folds have proven so satisfactory 
that they are standard equipment 
on all our machines requiring 
both pneumatic and _ hydraulic 
equipment. These panels are cross 
drilled so the entire circuit is in- 
side with only the cylinder and 
pump lines outside. We are now 
working on a version on which 
an O-ring mounted pump is used 
on the panel, eliminating suction 
and pressure lines. 


FRANK REYNOLDS, JR. 
Engineer 

Barnes Drill Co. 
Rockford, Ill. 


Continued on page 20 
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ATICS 


HOUGHTON 


THE ONLY 
COMPLETE LINE OF 


Bs 


a FOR ANY 
 _ INDUSTRIAL HYDRAULIC 
ae SYSTEM 





This unique feature of Houghton hydraulic service is your guarantee of a completely 
unbiased recommendation for compatible packings and fluids. 


Houghton’s reputation for leadership in both fields, is your guarantee of the best 
packings and fluids for the job. 


E. F. Houghton & Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 









Ready to give 
you on-the-job service — 
Philadelphia, Pa. « Chicago, lil. « Carrollton, Ga. Detroit, Mich. « San Francisco, Calif. « Toronto, Canada 
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From Brown & Sharpe- 


Double A solenoid-controlied pilot- 
operated four-way valve, with sand- 


= > wiched pilot pressure-reducing valve. 





These Big Double A Valve Features 


Get all the features you want in the valves you buy. Get JIC 
standards plus these extra features and choices by buying 
Double A solenoid-controlled, pilot-operated directional valves: 


a Choose from four different solenoids: AC, DC, AC oil- 
immersed, and DC with palm-button. 


Solenoids have rubber shock absorbers and exclusive sepa- 
rate drain for more reliable, faster action. 


> Just one solenoid and pilot valve combination will serve four 
valve bodies with pipe connections from %;" through 2”, and 
three pressure capacities (2,000, 3,000, and 5,000 psi). 

> New optional CircuitStak pilot pressure-reducing valve sand- 
wiches between main body and pilot valve to make possible 
higher pressure operation of the main valve body. 

Ps New optional CircuitStak pilot flow-amplifying valve requires 
no piping, provides faster spool shifting of larger valve sizes. 
Fifteen different standard cataloged main valve spool types 
are available, to accurately match your demands. 
lwo kinds of sub-plates, the usual back-entering plus the 
back-and-side entering type, are offered. 


> SAE straight thread openings are optional at no extra cost. 


See for yourself how much more Double A valves offer, from 
the sensible flow ratings (based on minimum pressure drops) 
right down to the extra mounting bolts (to prevent O-ring 
troubles under high pressures). Contact your nearest Double A 
hydraulic distributor. Or write to Double A Products Co., a 
subsidiary of Brown & Sharpe Mfg. Co., Manchester, Michigan. 





eer ey 
Si COMPLETE 
| 
Brown & harpe - 
HYDRAULICS DIVISION | on Double A 
. solenoid-controlled 
GEAR, VANE & CENTRIFUGAL PUMPS @) : sub-plate mounted 
DOUBLE A VALVES SE | IBS | four-way valves. 
GEROTOR PUMPS . ASK FOR 
POWER UNITS | Series 9000 
PROGRESS IN PRECISION FOR OVER 125 YEARS Data Sheets 
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Needs bibliography 
of hydraulic manuals 


TO THE EDITOR: 

Does your company still have 
available a bibliography of manu- 
als, texts, and leading manufac- 
turers’ technical literature dealing 
with Industrial Hydraulics similar 
to the 1955 APPLIED HYDRAULICS 
Data List? If it is available, please 
send me a copy. 

MARVIN L. WOLF 
Design Engineer 
Cessna Aircraft Co. 
Hutchinson, Kan 


We no longer publish the separ- 
ate bibliography you mention. We 
do include two pages of informa- 
tion on books and films in our 
FLUID POWER pDIRECTORY. You'll 
find this information in the “Fluid 
Power Design” section of the Di- 


rectory. 


Wants agenda for 
two fall meetings 
rO THE EDITOR: 

I would like to obtain a copy 
of the proposed agenda for the 
15th Annual NCIH in Chicago, 
Oct. 22-23 and the Annual Fall 
Meeting of the National Fluid 
Power Association in Detroit Oct. 
26-28. If you are unable to supply 
the agenda for these meetings, | 
would appreciate information on 
where they could be obtained. 


DAN GRIFFIN 

Experimental Engineering Dept. 
General Motors Corporation 
Proving Ground Section 


Milford, Mich. 


You'll find preliminary NCIH 
program details in the Briefs sec- 
tion of this issue. The October 
issue of AH&P will include the 
complete program and abstracts 
of papers. You can make reser- 
vations to attend by writing Ray- 
mond D. Meade, NCIH, Illinois 
Institute of Technology, 3300 S 
Federal St., Chicago. The program 
for the Fluid Power Association 
meeting isn't ready yet. This is a 
trade association with membership 
limited to manufacturers of hy- 


draulic and pneumatic compon- 
ents. 000 
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IF IT ISN'T MADE BY BELLOWS... 
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it isnt ah DRU-CHEGK 


LICS 







“ase 


VOL 


Co 





Kan. . . ° , : 
Hydraulic checking of the movement of an air cylinder 
sar. piston rod smooths out the natural “bounce” or “springi- 
We ness” of air— giv es to air power perfect smoothness, complete 
snail freedom from chattering. 
on 
our 
wll "TM Registered U.S. Potent Hydraulic checking of air cylinder power has become 
uid Office. No. 527,974 ; , ; ’ : 
Di standard in practically any pneumatic operation involving 
precision control. 
Our registered trade mark for such hydraulic checking 
devices is “HYDRO-CHECK.” The Bellows Hydro-Check 
has become so popular and is used so widely for precision 
control of pneumatic or even manual power, that many 
py - . : 
the imitators have appeared on the market—but there is only) 
go, one HYDRO-CHECK and it is manufactured by The 
= Bellows Co. If it isn’t made by Bellows it isn’t a Hydro-Check. 
uit 
It. 
ply eee eoeeeeeeeee eoeeeeneteeneteneeneeeeneeeneneeeeeeeeeneeeeeneeeeneeeeneeeeneeeneeeeeeeeeee 
| . : 
. 7 > 
on ° OTHER REGISTERED TRADE MARKS OF THE BELLOWS CO. ° 
> > 
* >. 
_ ° THE BELLOWS AIR MOTOR — the air cylinder with the built-in valve and operating controls. ° 
ept z THE SUPER-SPEED AIR MOTOR — the air cylinder with twice the speed — twice the power. “ 
— re ELECTROAIRE — the electrically controlled four-way valve for integral mounting on the Bellows . 
ich e Air Motor or for remote control of any air cylinder of suitable capacity. ° 
> PULSA-PAK — an electrical control device to permit maintained circuits yet provide a momentary : 
JH ° electrical impulse. ° 
a, SENSITORQUE — a torque-sensing unit for control of deep hole drilling operations. 
™= : CARBI-DRILL — heavy-duty drill unit. ; 
the v4 LUBRI-AIR — a unit to filter, pressure regulate and lubricate compressed air. : 
icts r= POWER-DOME — plain air cylinders featuring dome head construction. : 
er . . 
ay- eeenreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeee eee ee eee eaeeeeeeeeweneaeeneneneeeee 
ots 1493-B 
S. 
am : 
: Would you like to know more about the many models 
on and sizes of Bellows Hydro-Checks? What they are — The e Ows { oO 
sa how they work — how you can use it to obtain precision . 
hip es A oir Ege movement? Write Reg" for DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC 
uiletin HC-600R. ress Dept. AH959, The Bellows 
hy- Co., Akron 9, Ohio. AKRON 9, OHIO 
on- 
10 
OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio * V. D. Anderson Co., Cleveland, Ohio 
ATICS : 
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NEWEST OF THE GARLOCK 7 90) 


First Advance 
in Cup Design 
in 30 Years 


new oe TEFLON- eeated us Most important, of course, TEFLON-coated cups 


are low in cost, only slightly higher than ordinary 
cups. 

Get full information on this newest member of 
“the Garlock 2,000” ... two thousand styles of 
packings, gaskets, and seals for every need. Call 
your local Garlock representative or write for 
Folder 145. You'll find information on other Gar- 
lock products in Sweet’s Product Design File. 


Other New Garlock TEFLON -Coated Products 











Cutawey shows how TEFLON coating is applied to outer 
surface of molded cup by special Garlock process. Coating 
becomes integral port of outer surface. 


This exclusive Garlock development will substan- 
tially improve the operation of your hydraulic or 
pneumatic equipment. 

TEFLON-coated cups reduce the breakaway torque 
required to operate cylinders; reduce running fric- , 
tion; will not stick to cylinder walls even after long To reduce friction and reduce downtime at low cost on 





; ; : > elimi “ a epplications using V-type packings or O-rings Garlock also 
ory | ge Completely eliminate squeal furnishes TEFLON-coated CHEVRON* packing and TEFLON- 
ing. is, Of course, , coated O-rings. Both have the same exceptional anti-friction 


qualities of TEFLON-coated cups. These products are avail- 
able in all the standard sizes. Write for CHEVRON folder 
AD-115; or O-Ring Folder AD-148. 


*Registered Trademark 


results in longer life, less 
downtime. 

TEFLON, with its low co- 
efficient of friction and anti- 
sticking characteristics, has 
for many years resisted the 
efforts of manufacturers to 
use it as a coating. The 
very anti-sticking qualities er. 
that make it desirable, also made it difficult to work 
with. Now Garlock has perfected a technique for A RELLO Cc He. 
coating molded cups with a thin layer of TEFLON. 


This coating becomes an integral part of the cup. , Gaskets, Oil Seals, Mechanical Seals, 
Mold and Extruded Rubber, Plastic Products 
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THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 26 sales offices 
ond warehouses throughout the U. S. and Canada 
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hydraulic fluid cooled by Ross Exchangers 











Radar reflectors pulled into shape with 118,000 pound stretch 


Shaping aluminum radar reflectors, this Hufford Hydraulic Stretch- 
Wrap Forming Machine exerts up to 118,000 pounds of pull with 
its powerful jaws. With the metal drawn to its yield point and 
wrapped around a stationary die, curvature is compounded in two 
directions without wrinkles. 

To maintain consistent hydraulic pressures by preventing pump 
slippage from overheated, thinned oil, a Ross Type BCF Exchanger 
was installed as original equipment. Even under highest pressure, 
hydraulic temperature remains within desired limits. Efficient cool- 
ing is assured. ? 

Says Hufford Machine Works, Inc., “Ross Exchangers are com- 
pact, easy to install and perform satisfactorily ... We have been 
using them for years.” 

First in ruggedness and high thermal efficiency, Ross Exchangers 
are regularly furnished with practically every type and make of 
hydraulic machinery: die casters, metal drawing presses, extrusion 
presses, gear shapers, powdered metal presses and fluid drives. 

Recently redesigned, Ross Type BCF Exchangers feature new 
flanged-lip baffles for tighter tube fit and improved thermal char- 


* 
Anenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


INDUSTRIAL DIVISION 
AMERICAN BLOWER PRODUCTS e KEWANEE PRODUCTS ° ROSS PRODUCTS 
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acteristics, mew movable feet tor easy 
installation, new materials, new sizes and 
capacities in one, two or four pass designs. 


For detailed in- 
formation on these 
pre-engineered, fully 
standardized units, 
use coupon below to 
request new Bulletin 


1.1K6 





TO: 


AH-959 


American-Standard* 

Industrial Division 

Detroit 32, Mich. 

Please send, without obligation, your 

new Bulletin |.1K6 describing the re- 

designed Ross Type BCF Heat Exchanger. 
’ 





COMPANY 
ADDRESS 


ciry ZONE srare 
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CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION 
DEPT.sse. 180 MADISON AVENUE, NEW YORK 16, N. Y. 


[1 Technical bulletin C) Sample of __ viscosity. 


Please send me | 










Co ———a Title - 
Company_ —_o a ——— 
Address — — —— Se 

City — Zone State - 








Application | have in mind____ 








Cellulubes by Celanese shoulder the big jobs... 


In standard tests, Cellulubes were dripped and 
flooded onto molten metal at 1500° F without ignit- 
ing! In a standard flammability test, Cellulubes 
were sprayed under pressure onto burning oil- 
soaked cotton waste; they actually extinguished 
the fire on a portion of the flaming material! 

No wonder Cellulubes made by the Celanese 
Corporation of America are specified for big jobs 
in hydraulics which present potential fire hazards. 


CELLULUBE 


Orerere eee 


Factory Mutuval-Approved 
{Cellulubes 150 and 220) 








U.S.S. INDEPENDENCE, the Navy's newest 60,000 
ton supercarrier, takes on 55-galion drums of Cel- 
lulube, part of a six-car trainload. Used to operate 
giant aircraft elevators, Cellulubes overcome the 
hazard of fire and explosion. Cellulubes are used 
in the combat fleet for fire-safe hydraulic duty. 


TITANIUM PARTS expanded by heating to 1000°F 
are transferred from an electric furnace to a pow 
erful hydraulic press. North American Aviation uses 
fire-resistant Cellulube 220 to protect against the 
dangers of line fracture or leakage during this form 
die quenching operation for making high-strength 
aircraft parts. 


DIE-CASTING MACHINES at Alcoa's Garwood plant 
are hydraulically actuated. Furnace in foreground 
shows the proximity of the lines to the molten metal 
Lines operate at pressures up to 3500 psi. Cellu 
lube hydraulic fluids minimize the danger of fire. 


bs ...{ reduce fire hazards near hydraulic machines 


pped and Wherever hydraulic lines pass near a source of decrease maintenance. 
rout a ignition, fire-resistant Cellulubes are a must. Let us help you with your hydraulic problems 
oe The fluids are available in six ranges of viscos- wherever a hazard might exist. Celanese, pioneer 
eae. eee ity, and they maintain these viscosities under the in fire-resistant functional fluids, can draw on long 
vial! severest conditions of mechanical shear. Cellulubes field experience and research background in solv- 
Celanese display excellent physical and chemical stability. ms ; ae vom 7 "3 — — te 
r big jobs They do not foam, cannot drop additives into the ae rol ! | a 74 r e alety 7 . mee RE 
you'd like a sample of Cellulube, please let us know 


system. In fact. they actually have a cleansing 


> hazards. Seat oe : . 
e hazards what application you have in mind. 


action in machinery. Low compressibility insures 
efficient power transfer. The good lubricant prop- 
erties of Cellulubes safeguard equipment life and Division, 180 Madison Ave., New York 16, N. Y. 


Celanese® Cellulube® 


Celanese Corporation of America, Chemical 





Cellulubes... of x fire-resistant functional fluids 
CHEMICALS 


in Canada’ Canadian Chemical Company Limited, 2035 Guy St., Montreal, Toronto, Vancouver 


inc., and Pan AmcelCo. inc.. 180 Madison Ave . New Yor) 16 


SHGNINTIAO ASANVTIO 
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How! B&W JOB-MATCHED TUBING 


simplifies fabrication of hydraulic cylinders 











... The complete range of sizes and types of These are just a few of the reasons it pays to 
finish plus close tolerances help to simplify specify B&W Job-Matched Mechanical Tubing. 


fabricating operations. : ae , i 

.. Quality control from start to finish in the or rey Olea me wsiee fox Dalledia ehatk tee 
be ki i hel d ’ 

Se ee ee full information. The Babcock & Wilcox Com- 


fabrication and to make a better product. Sey 
... Controlled heat treatment provides desired  P#"Y, Tubular Products Division, Beaver Falls, 
Pennsylvania. 


properties for ease of fabrication. 


Metal Show—Booth 528 
International Amphitheater 
Chicago—November 2-6 


THE BABCOCK & WILCOX COMPANY 
TA.9008-5M3 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid exttusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
Circle 17 on Time-Saver Card APPLIED HYDRAULICS & PNEUMATICS 








26 


whatever the 
power production 
application... 

you can depend on 
CUNO 

engineered filtration 








“The more complete the filtration, the more efficient 
the production of power.’’ Cuno filters remove dam- 
aging contaminates and reduce costly stoppages. 

To meet the specific requirements of your power 
production application, Cuno provides effective, en- 
gineered filtration with . .. Auto-Klean Self-Cleaning 
Edge-Type, Flo-Klean Automatic Self-Cleaning Wire 
Wound, Micro-Klean Disposable Depth Cartridge . . . 
available in a variety of housings. 

Let us apply over 30 years of filtration know-how 
to your requirements. 


THE CUNO ENGINEERING CORP., DEPT. 13, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
Sales Offices throughout the United States and Canada 
in Conode write: Peacock Bros., Ltd., P.O. Box 1040, Montreal 3, P.O 
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4-WAY VALVES 


Pilot-operated, solenoid-controlled 
for hydraulic systems up to 5000 psi 





NEW 


lagelan 
io}, fh-je]. 







SHORTER OVER-ALL LENGTH 


any comparable valve 


SHORTEST SOLENOID POWER STROKE 


perating force 


DRAWN STEEL SOLENOID COVERS 
ecured to body with inte 


efaining rds. No bulky, dirt 


LARGE CAPACITY PORTING 


for low pressure drop 


SENEROUS WIRING SPACE 


SHOCKLESS HYDRAULIC CONTROL for any directional DESIGNERS 
control requirement is assured with Denison’s new line of 4-Way Valves. ENGINEERS! 


Here are more reasons why the exceptional design versatility of these 


" : — , ‘ Send for 
new 4-Way Valves is important to Hydraulic Engineers — . 
Bulletins 
1. Provide fast, rapid-cycle directional control ©, Choice of spool types and spool positioning VD-7, 
of hydraulic flows up to 30 gpm. provides unlimited combinations for a wide VD-8 
range of applications. 
2. Operating pressures range up to 5000 psi and 
for both 14" and 44° valve sizes. 7. Adjustable pilot chokes available for 
y 240-B 


3. Operate in any porting and positioning smooth spool reversal. 


combination 8. Interchangeable parts simplify service and 
model changes in the field. 





4. Solenoid-operated 4" valve capacity — 





58 , ‘ . 
— 9. Easily modified for operation on internal or 
&. Pilot-operated, solenoid-controlled 4” external pilot pressure by rotating solenoid 
valve capacity — 30 gpm. valve 180°. iil sentiens —_ 
tondemnarns of Denison Bog. .Div.. BSCo 
for full details write 
DENISON ENGINEERING DIVISION DENISON 
American Brake Shoe Co. ; 
1166 Dublin Road + Columbus 16, Ohio ASL Ol L ALA 
Denison Stocking Branch Offices:| OS ANGELES * CHICAGO 
DETROIT « ATLANTA © HOUSTON © NEWARK ¢ CLEVELAND HYDRAULIC PRESSES * PUMPS « MOTORS # CONTROLS 
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ONTROLS 








there is power 


to spare in 
MW heavy-duty 


Series TH 


2000 psi operation - 3000 psi non-shock 


Available in 1/2” to 8” bores a 


Meet JIC Standards 


IF you need smooth, dependable straight-line motion 
for heavy-duty pushing, pulling, elevating, lowering, 
clamping or knock-out operations, these powerful, 
O-M components have what it takes and more, too. 
To deliver this plus in power, every essential design 
and construction feature has been employed. 


For example, these units are ruggedly constructed of 
heavy wall seamless steel tubing microhoned to mini- 
mize friction. The ports are large and unrestricted. 
They can be located at 90-degree positions. These 
cylinders are sealed right to prevent power loss. The 
piston rod is stress relieved, turned, ground and 
polished, high tensile steel, chrome plated. In addi- 
tion, the rod gland cartridge, accurately piloted in the 
rod head to assure perfect alignment, is easily un- 
screwed and removed. Pilot O.D. of cartridge serves 
as pilot for cylinders mounted on rod end. A cushion 
ball check valve provides for rapid, full power start 
of return stroke. 


September, 1959 


Hydraulic (oil) Cylinders 
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These and many other advancements are described 
in our latest catalog No. 105. Write for your copy 
TODAY or consult your local O-M representative. 


ORTMAN-MILLER MACHINE COMPANY 
| 143rd Street, Hammond, Indiana 


[] Have representative call 
[] Send Bulletin 105 
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EAL ” design 


4-Way, Manipulator, 
Dual pressure and Shut- 
off Valves from % to 
1%” N.P.T. 


Note the — ] 


sealing surfaces on 
this Dual Pressure 
Valve rotor after 
4 years of service 


plastic molding presses and on blowout preventers, they 
have performed without maintenance longer than any other 
type of valve. 

This LONG, MAINTENANCE-FREE 
SERVICE is possible because the metal- 
to-metal sealing surfaces are self- 
aligning and actually improve with 
use through continued lapping action. 
Sealing qualities do not diminish be- 


This is why 
we don't use 

SPOOL OR 

POPPET DESIGN 


cause a spring compensates for the 
wear = 

| 
DIRT CANNOT SCORE SEALS > ow 





because flow is through “Shear-Seals,” 
sealing surfaces remain in constant in- ee 
timate contact. 7 + 
COMPLETE CONTROL OF - 

YOUR CIRCUIT because “Shear-Seal” 
design is excellent for throttling. It 
permits opening to any desired degree 
of flow with smooth action and with- 
out fighting fluid pressure 


Poppets score 





. " ee —Pxé J 
The “Shear-Seal” action eliminates aa 
line surges and the round tubular flow , =) 
assages provide more flow and veloc- — a 
P ~ P Lame | i 


ity capacity (up to 60 ft. per sec.) be- 


cause they are unobstructed by spools 
; Y SP Spools leak 





For High Pressure (to 6000 P.S./.) 10,000 P. Ss. I. 
manual water vatves SOLENOID VALVES 


that last 


On extrusion presses, die casting machines, rubber and | 





Write for Catalog V59-60 





or poppets. 
CONTROL VALVE DIVISION 


Vw arksdale valves 


5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 
Circle 19 on Time-Saver Card 
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Important : 
These valves are 
standard catalog items. 


@ They are available for immediate deliv- 
ery (in stock) at standard valve prices, for a service which 
generally requires costly (made-to-order) special valves. 

@ Shut off and 4-way valves in %4, ¥% and 
Y2 inch port sizes are rated for 10,000 P.S.I. liquid or 
gases. They will withstand surges of up to 15,000 P.S.I. 
without damage to the valves’ sealing qualities (designed 
for a burst pressure of 30,000 P.S.I.). 

Solenoids are available for 115, 230 and 460 volt A.C. 
operation. 

@ long maintenance-free service is 
achieved through the leak-proof ‘‘Shear-Seal'’ design. 
Optically flat metal to metal sealing surfaces (of the 
self-aligning sealing rings and the mating rotor face) are 
protected by staying in constant intimate contact: flow is 
always through the center of the ‘‘Shear-Seals,"’ never 
across sealing surfaces. Sealing qualities actually improve 
as the seals lap themselves to a more perfect fit with each 
valve operation. There is no external shaft leakage be- 
cause the pressure is confined to the flow passages. 


For complete data write 
for catalog S-10000. 


CONTROL VALVE DIVISION 
Wa 
"a arksdale valves 
5125 ALCOA AVENUE « LOS ANGELES 58 + CALIFORNIA 
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STRATOPOWER keeps years ahead in hydraulic develop- 
ment by advanced theorizing, advanced research and testing 
...and with the most advanced precision production facilities 
in the world. Here, for example, is a STRATOPOWER 
Hydraulic Package being built for a new missile project .. . 
calling for “years ahead” hydraulic technology. 

STRATOPOWER Hydraulic Packages and Systems are 
perfect examples of being “made for each other.” They con- 
tain everything you need, including specified performance. 
Reservoirs, accumulators, valves, pumps, motors and even 
plumbing, are all mated into a Fsman : functioning unit 

The heart of these Packages and Systems is the constant 
or vasiable displacement STRATOPOWER Hydraulic Pump. 


NIA 


ee ee 
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Stratopower 
t atfore 


years ahead 
in hydraulic 
development < 
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Models are available to operate dependably up to 450° F., 
and at exceptionally high speeds. 

The advanced designs of STRATOPOWER Hydraulic 
Pumps are made practical by precision manufacturing that 
makes watchmakers’ standards seem clumsy by comparison. 
50 millionths of an inch are tolerances found in production 
models. Specify STRATOPOWER Pumps, Motors, Packages 
or Systems, and you, yourself, take a giant step ahead of 
the competition. 


WRITE TODAY: See how your hydraulic power application is 
best fulfilled by STRATOPOWER Hydraulic Pumps, Packages 
and Systems . .. it's a step in the right direction! 


WATERTOWN oivision 


THE NEW YORK AIR BRAKE aE 
STARBUCK AVENUE . WATERTOWN WY. 








about fluid power 


USING HYDRAULICS MAKES PIPE CASTING SIMPLE 


\ simpler, more ethcient casting 
pipe is being obtained by a 
iydraulically-operated centrifugal 
isting machine, which handles 
e entire operation of producing 
pipe up to four meters in length 


The hydraulic system provides 


single operator control over the 
rotating a per- 


molten 


basic functions 
manent mold, pouring 
metal, and ejecting the finished 
casting. 

Designed and built by the Cen- 
Machine Co.. 


trifugal Casting 









































ntrifuge drive hydraulic circuit 


Courtesy Denison En 


gineering Div.. 


imerican Brake Shoe 


lulsa, the machine is capable of 
producing between 30-40 cast iron 
pipes an hour, depending on pipe 
size. 

@ How it works—The machine 
starts rotating as the hydraulic 
operator handle is placed into 
position. +1. At the same time 
the ladle car runner pot moves 
axially into the mold, elevating 
the ladle. 

With the handle in the #2 po- 
sition, the hydraulic motors ac- 
celerate the machine to full spin- 
ning speed and turn on the water- 
cooling jets. This position also 
starts a timer which controls a 
preset time in which the mold 
spins. 

The machine automatically 
stops, the holding the 
cores are knocked out, and the 
hydraulic control handle is ad- 
vanced to top position #3. 

In the third position the pull- 
out extractor tool engages the i.d. 
of the pipe, automatically revers- 

Continued on page 34 


“ edges 


Central electronic contro! panel. 





Close-up of 2000 psi vane pumps and drive motor. 
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Pilot operated — spring returned 





Double pilot operated 


Pilot operated -- bucking cylinder 
returned 


Lever operated An unbelievably small valve with a long, long life 


Priced economically... that’s TRIM LINE, Hunt’s newest valve 


Reserved for valve actions in a series of new valve designs. 
to come The TRIM LINE-is available in 3-way and 4-way actions. Furnished 
tapped for either ’e” or 4” pipe connections. 
Palm-button operated Designed for installations where space is limited, TRIM LINK is a quality 


valve you can depend on to work right... and to LAST. 


Ball actuated Just replace the “‘O” rings and it works on and on and on 


COM ROMOIGAO 


For complete details write to. 
HUNT VALVE COMPANY + SALEM, OHIO, U.S.A. 


HUNT Quick-As-Wink siz & Hyorautic conTROL VALVES 




















SINCE 1906 


LEADS AGAIN 
























—: 


NEW on rreecae 


AIR COMPRESSOR LINE 


Since 1906, Brunner has lead with the latest in air compressors. 
Now the WJ and WK (10 thru 30 HP) water cooled line joins the 


famous family of Brunner compressors from “%4 thru 50 HP. 


good reasons why 
Brunner is preferred 


—————— BRUNNER Air Compressors: 








@ Are outstandingly dependable 

@ Provide oil and moisture free air 

@ Offer single or 2 stage equipment in all sizes 

@ Supply complete air or water cooled aftercooler 

assemblies with all fittings from one dependable 

source for all compressor sizes 

Provide “entire system" duplex units that are 

‘operation readied” to connect to piping and 

wiring facilities 

@ Air conditioning and heating experience of 
Dunham-Bush engineers enables them to professionally 
assist in layout for dependable control systems. 















ALSO WATER 
COOLED AFTERCOOLERS AND 


OTHER accessories BY QTTIS9 


A DUNHAM-BUSH SUBSIDIARY 







REQUEST: 
®@ Bulletin #763 for water cooled specifications 
© Cotolog #36 for '/2 through 20 H.-P. data 
® Catalog #37 for 25-30-40-50 H.P. industrial information 





BRUNNER DIVISION 


DUNHAM-BUSH, INC. 
DEPT. AH. WEST HARTFORD 10, CONNECTICUT 
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ing and pulling the pipe from the 
mold. 


@ Hydraulic system—tThe hy- 
draulic system which controls the 
machine is divided into three basic 
circuits: (1) centrifuge drive; 
(2) puller car, and (3) acces- 
sories. All circuits are controlled 
through the central panel. 

The pumping unit consists of 
three pumps and reservoir. Suc- 
tion strainers available on each 
pump are accessible through hand 
cleanout holes. 


e Provides variable torque 

The centrifuge drive provides 
variable torque which determines 
acceleration rate of the mold, and 
infinitely variable speed from 
100-850 rpm. The two preset 
speeds are selected independently. 

A special relief valve is used 
with needle valves to keep constant 
flow and speed regardless of load. 
The relief valve senses pressure 
drop across the needle valve and 
bleeds off pump flow to maintain 
a constant differential pressure 
across the needle valve. 

Since the differential pressure 
drop across the needle valve is 
constant and independent of the 
overall system pressure, precise 
speed control is maintained re- 
gardless of load. 

Oil. which does not produce 
rotation of the fluid motor is by 
passed through the relief valve at 
system pressure. 

The pump is a vane type, 2000 
psi, 33 gpm, 36.2 hp input, and 


foot mounted. { 


Hydraulics Improves 
20-Ton Bending Press 


Improvements in a new 20-ton 
bending press include a ram cylin- 
der deceleration circuit assuring 
greater bending accuracy and in- 
ternally drained hydraulic cylin- 
ders preventing oil leakage around 
piston rods. 

This press, manufactured by 
Pines Engineering Co., Inc., Au- 
rora, Ill., provides dependable 
service on work to maximum steel 

Continued on page 36 
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= a * t bt i Front Panel — Electrical Contro! Assembly 
- All-New CI-LEAK TER A. cay Measures Hydraulic or Fuel Leakage! 
aye ke as by eo toe a 
ure The measurement of leakage by coun ‘drops is now obsolete ! Convair Instruments’ 
is +, OA 9 
a all-new LEAKMETER Model 400, vin n ta in a line between a pressure source and the system 
ise or component under test, will } ly ix ‘a signal light, the presence of a leak, and will 
re accurately measure its magn tude. An, ae 
iby iS ¥ el a ake x F 5 
-_ Operation of the ieee R iS at = with a built-in timer which can be set for periods of 
by 15 seconds to 5 mit tes 0 pa range for th ‘instrument of 0.008 to 80 cc per minute. To 
- measure other rates of le 0 te sta’ zero leakage, the timer may be overridden 
100 | and the test condudted taal ' “ ; 
ind ee be * i : 


. 
* Benth. 2 ai 
PRINCIPLE: Fluid is t 
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@ Large 15 ampere contacts elimi- 
nate additional load relays. 


@ Stop down time with plug-in com- 

ponents for fast timer replacement. 
I \P j m/f " 
UNA) RAMA 
J 

@ Easy to set dial whether short or 

long timing. 
@ Choice of 9 actions available for 


each of 3 contacts. 
Select operation required for your 


circuit. 
| a 
. AA U AA iJ 
oT 
@ Set dial to exact time required. 
No guessing at numbers. 


@ Accurate repeatability insures uni- 
form production. 


Koliabili 

N04 Ou, 

@ Proven reliability in thousands of 
industrial processes for more than 


25 years. 





microflex 


Install timer in seconds with op- 
tional plug-in feature, 


eeeeeeee eee eeeeeeeeeee ee © 


EAGLE SIGNAL COMPANY 
Industrial Timers Division, Dept. AH-959 
MOLINE, ILLINOIS 


Please send FREE Bulletin 110 containing 
complete data on Microfiex Reset Timers. 





NAME AND TITLE 





COMPANY 





AODRESS 





city ZONE STATE 
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ibe sizes of 2” O.D. by 0.083” 
wall. 

Retained from previous models 
is the 10-station angle-of-bend se- 
lector that automatically controls 


the depth of the ram stroke and 
its resulting bend angle. 
The automatic resetting feature 


eliminates cycling through idle 
stations, increasing production. 

Wing dies, hydraulically cush- 
ioned by twin cylinders and 
mounted vertically on the sides 
of the press, assure smooth, qual- 
ity bending results. 


Greer establishes 
International 
Symposiums for 
Hydraulics 


Announcement was made by 
Edward M. Greer, president of 
Greer Hydraulics, Inc., Jamaica, 
N. Y., of a series of international 
symposiums scheduled to start 
this year. 

Based on the general subject 
of the application of accumula- 
tors in hydraulic systems, the 
meetings will get underway Sept. 
11-12 in Paris, France, under the 
auspices of Olaer France. 

Plans have been made for a 
similar symposium for Sept., 1960 
in Stuttgart, Germany, and in 
Sept., 1961 in London. The 1962 
meeting, sponsored by Greer, will 
include a week’s tour of the hy- 
draulics industry, from New York 
to Los Angeles. o00 
Continued on page 38 
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spray mist LUBRICATORS 















33” 
els ; Sasi) | ee Sa : c , 
se- Fe se nul oes Des ‘eh bs 
ols p the oil in st stage before completely 
atomizing the Lubricant in the second stage. The Spray Mist is then carried along 
throughout the entire pattern of the air stream to lubricate the working parts of 
air-powered tools, cylinders, valves and other pneumatic devices. 
VENTURI LUBRICATOR POROUS FEEDER Compressed air from the drop line enters the Lubricator to Venturi section 
SECTION eee 
ELEMENT of the Lubricator Head where the porous feeder element protrudes into 
the Air Stream. 
AIR 
athena SPRAY MIST Small ports in front of the porous feeder permits air pressure transfer on — 
—_—_——_ ee 
. 10 AIR TOOLS the oil surface in the bowl reservoir. The pressure differential created by 
PORT the Venturi forces the oil to rise in the transparent feeder tube, into and 
nd through the porous feeder element which PRE-DIVIDES the Lubricant in 
‘ LOCK ADJUSTING this first stage, into minute particles of oil. 
i NUT NUT 
aie 
The Lubricant now finely divided and saturating the porous feeder ele- 
sh- -” em iprngce ment, is now easily and most efficiently atomized from the feeder ele 
al FEEDER TUBE } ‘ 
ment, at this second stage, by the action of the Venturi on the compressed 
es 
al- TRANSPARENT air passing through the Lubricator Head. 
BOWL DRAIN 
RESERVOIR COCK The two-stage method incorporated in the ARROW LUBRICATOR insures 
aS a fine spray mist for wider ranges of AIR FLOWS at lower pressure drops. 
al Illustrates the operation of the 
or ARROW “patented” two-stage, Simplicity of design with only one tamper-proof adjustment provides for 
“S tamper- proof Lubricator. most efficient, low-cost operation. 
by 
of PROTECT YOUR PNEUMATIC EQUIPMENT 
ca, 
nal the most Efficient and Complete 
- AUTOPNEUMATIC CONTROL 
ct 8y Aww 
la- 
a A choice of fine or coarse grade porous Bronze Feeder Wick as required 
pt for lubricant or application. A choice of Hand Filling Type Lubricator or 
i a Pressure Filling Type with Button Head Fitting or the ARROW . . . New 
Fully Automatic Filling Type which with the Automatic Drain Trap makes 
a Complete Conditioning and Autopneumatic Control completely automatic, eliminating oll hand or 
60 Control of Compressed Air manual servicing. 
. Prolongs Service Life, Re- 


5 
—- 


Many Types and Models of Single Units and Units in 









162 : , um Matetenanes and S> Combination Assemblies to Meet Specific Requirements, 
vill pair of Air-Powered Tools, 
‘a : Cylinders, Valves and Other PIPE LINE SIZES— 
A , Pneumatic Equipment Va" —Yy"'—Yq"— Hq" and 1” N.P.T. 
or 7 - 
10 Catalog and Engineering Data Sent on Request. 
1934 S$. KOSTNER AVE 
ete 
A TOOLS, INC. CHICAGO 23, ILL 


























NEW H-P-M 
%" PILOT- 
OPERATED 
SOLENOID 
CONTROLLED 


4-WAY VALVES 


ste 
eo 
4 








ae 


3000 psi, 20 gpm 


Smoother Acting, Longer Lasting, 
Oil-lmmersed Solenoids 


THE PRICE 
IS IMPORTANT! 


®>H-P-M’s new pilot-operated valves 
are completely interchangeable with 
industry standards. Proved in use on 
fast cycle production machines. Oil- 
immersed solenoids, standard at 
H-P-M, lessen shock—are smooth and 
quiet in action — less wear last 
longer. H-P-Ms cost only a few dollars 
more than conventional air-gap types. 


AVAILABLE FROM STOCK 
FOR IMMEDIATE DELIVERY 


Write for complete information, speci- 


fications and performance data 


THE HYDRAULIC PRESS 
MFG. COMPANY 

A Division of Koehring Company 
Mount Gilead, Ohio, U.S.A. 
Circle 79 on Time-Saver Card 
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MILLER FLUID POWER, TRU-SEAL DIVISIONS 
MOVE TO NEW $2.3 MILLION HOME 


Dedication ceremonies were 
held July 26 for the new $2.3 mil- 
lion Flick-Reedy Corp. plant in 
Bensenville, Ill. 

The two corporation divisions 
are Miller Fluid Power, makers 
of air and hydraulic cylinders, 
boosters, and accumulators, and 
lru-Seal, makers of Teflon seals. 

Preceding the ceremonies were 
four days of sales meetings, con- 
ferences, TV shows, parties, guided 
tours, and open houses. 

Located at York and Thorndale 
Roads, the new building is just 
west of Chicago’s O'Hare Airport. 


e Heat pump largest — The 
heat pump is the largest installa- 
tion of its type in the world. It 
can extract sufficient heat from 
even sub-freezing air for heating 
the large plant. 

During the summer, the cycle is 
reversed for air-conditioning. 


e Many other features — A 
built-in swimming pool with com- 
plete recreational facilities; two 
man-made lagoons on the plant 
site to help solve the water con- 
servation problem; a_ separate 





THIS FULLY-EQUIPPED sw.mming 
pool and adjoining recreational fa- 
cilities combine pleasure with cost- 
saving industrial advantages. 








Pxto WEN FRANK FLICK (ie.t) 
discusses the air-source heat pump 
installation, with Roy C. Ingersoll, 
chairman of Borg-Warner Corp.., 
whose company designed and built 
the equipment. 


disposal plant; revolutionary roof 
construction and insulation which 
eliminates partitions, placing the 
weight of the entire building on 
rigid frames, and a modern, prac- 
tical electrical system, featuring 
underground ducts and a module 
lighting system that 
changes in intensity from 20-120 


permits 


candlepower. 


Built at savings—Average cost 
per square foot for Flick-Reedy’s 
new home has been estimated at 
$10, including the features of 
the swimming pool, lagoons, and 
auditoriums. 

The swimming pool, measur- 
ing 40x60 ft., will serve as a con- 
tinuing research vehicle for a new 
chemical and water filter Flick- 
Reedy is developing. 

Since piping water from Ben- 
senville would have cost $280,000, 
including expenses for a_ wate 
storage tank, the pool and lagoons’ 
cost represents a sizeable savings. 


More Briefs on page 42 


, 





FLICK-REEDY’S NEW HOME is this $2.3 million building. 
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Try C/R K-400 Cups for Smoother Power Cycles 


Any time you face the problem of reducing 


leather cups at ambient temperatures . . . and 


ok. cylinder cup breakaway or sliding friction, chat- these K-400 cups are functioning beautifully in 
tering or freezing, come see us. We’re reason- applications at -30° F. In another test, C/R 
en ably certain that Chicago Rawhide’s Sirvis Sirvis K-400 cups were run well over one mil- 
Ue Leather K-400 cups can help you. Their specialty lion cycles at 20” of vacuum with negligible 
ter is easy sliding — particularly in vacuum cyl- leakage and wear. 
- inders at sub-zero temperatures and in pneu- So if you are trying to design a new, smooth- 
Bs. matic cylinders at ambient temperatures and working, low-friction pneumatic cylinder — or 
i low pressures. Tests show a 50% reduction in take the bugs out of an old one — jot down 


breakaway and sliding friction over standard 


C/R K-400 cups and call us. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVIS DIVISION, 1203 ELSTON AVENUE « CHICAGO 22, ILLINOIS 
Offices in 55 principal cities. See your telephone book. 
In Caneda: Chicago Rawhide Mfg. Co. of Conada, Itd., Brantford, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 
c/r propucts: C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C/R Non-metallic gears 
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RACINE-SECO 


Variable Volume Vane Type PUMP CONTROLS .. 








MOTORIZED CONTROL 
Electric motor with reduction gear or screw 
shaft provides accurate and prompt adjust- 
ment of pressure or delivery through push- 
button stations or limit switches. 


—- | 
if- a 


- 
















ae 








FLOW FEED-BACK 
CONTROL 
Remote hydraulic auto- 
matic positioning to ‘ ; 
hold constant flow rate | 
regardless of system 
pressure or pump drive 
speed. Operates only at 
pressure to do the 

work. 





Write for Catalog No. 59-A describing RACINE-SECO 
complete line of Hydraulic Equipment. 


C3 RACINE HYDRAULICS & MACHINERY, INC. 


RACINE, WISCONSIN 


One Source — One Responsibility for all your hydraulic needs 
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RACINE-SECO Variable Volume Hydraulic Pumps auto- 
matically deliver on/y the amount of oil needed to properly 
operate the circuit. There is no waste of “pressure oil’ — 
all the energy is put to useful work, thus assuring extremely 
high circuit efciency at low operation cost. 


Through the use of the proper pump control shown at left, 


~ 
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adjustment for maximum pump displacement for exact cir- 
cuit requirements can be obtained. High and low pressure 
from the same pump and other variations are all possible 
through the use of proper standard controls. Numerous 
pump mountings are available and include J.I.C. sub-plate 
design. 








USE BANJO FITTINGS 
IN YOUR DESIGNS! 


SUL K HEAD 
SEAL 









Some years ago, this famous space-saving fitting ; i ty SR 


lost favor with engineers due to the difficulty of pater ire 


sealing them properly. But now, Banj-O-Seals* make 





the use of banjo fittings popular again! 
Banj-O-Seals* are a development of Parker Seal 
Company, using the famed one-piece 


Stat-O-Seal* design. They make it easy to seal 





‘banjo” fittings . . . they are easy-to-install, 

easy to remove and they provide no-leakage sealing. 
Proof of the pudding? . . . Banj-O-Seals are > a ape age re o 

retrofit on nearly every leading airline! Ins 














write for 
Stat-O-Seals*, also seal bolts, studs and f j 
other fa: oners self-centering. re-useable, ree catalog 
easy to install and literature. 


. . another example of “seal-for-sure” designs by . . . 


Pa rker SEAL COMPANY 
CS 


ulver City, California and Cleveland, Ohio 


A OIVISION OF PARKER. HANNIFIN CORPORATION 


* Trade Mark Registered 
Circle 122 on Time-Saver Card 
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Micro Valve Control 
For Portable 
Feed Unit 


\ portable, air-operated stock 
feed now converts hand-fed press 
jobs to swift automatic feeding. 
by using the Micro Valve contro! 
unit which can be mounted in 
minutes without links or rods. 

This versatile press feed line is 
made by the Industrial Sales Di- 
vision of Cleveland Pneumatic In- 
dustries, Inc., Skokie, Ill. 

Entirely air operated, the press 
feed uses no solenoids, eliminating 





electrical connections. Air con- 
sumption, is minimized because 
power can be regulated for indi- 
vidual job requirements by a 
simple adjustment. 

Stock grippers are opened for 
instant loading and aligning of 
stock through the guide by means 
of the Micro Valve. Stroke length 
is readily adjusted on built-in feed 
control stop and feed tolerances 
may be held as closely as 0.002 
in, 

The stock feed comes in four 
standard sizes, and stock lengths 
are to 8 inches. ooo 


Hydraulic Power 
Checks Cut Pipe 


The 1959 Continental Rotary 
Pipe and Tube Cut-Off Machines 
come equipped with hydraulic 
power checks that speed up cutting 
of pipes and tubes. 

Continued on page 44 
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DIRECTIONAL CONTROL absolute control 


of movement in any direction can 
only be achieved by hydraulic power. 


: Ask us at KEELAVITE we know how 


We at Keelavite are 
a team of experts 


a a Ae 
engaged SOLELY 


in the application H y draulics 


of hydraulic power 
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A COMPLETE FAMILY OF 
SMALL AIR VALVES, 


MANIFOLDS, ACCESSORIES 


IWHORNMAMINCS*® New 
SA Junior Series 


You've found it! . . . the answer to all your small air valve requirements. 
It's the new SA Junior Series . . . Numatics’ small, precision-built, heavy 
duty family of valves and manifolds. Two valve types (above), many 
model varieties . . . three different sub-plates . . . three operator options 
and four styles of manifolds to provide application versatility unlimited. 


SA Junior, what's more, gives you quality throughout . . . Numatics’ 
famed patented lapped spool-floating sleeve action . . . corrosion- 
resistant aluminum body . . . continuously rated, heavy duty solenoids 
...J. 1. C. conformance . . . all this plus a ruggedness and reliability to 
handle 60% of all your air jobs at an average 40% reduction in air 
valve costs. Send for a catalog today! 


“Solenoid Capsule” Design— Another NUMATICS’ FIRST! 


Typical of SA Junior quality 
and design ingenuity is the 
unique, new “Solenoid Capsule” 

. a Numatics’ exclusive. Sole- 
noid and cover are a self- 
contained, J. I. C. approved 
assembly which eliminates loose 
parts when the solenoid cover 
is removed. 


NUMATICS, dint. 








Designed for users whose needs 
range from smallest and lightest 


| gauge tubes to heavy-walled pipes 


| in diameters up to 1234-in. o.d., 


the machines offer increased pro- 
duction and lower costs for each 
cut length. 





Instaliation of hydraulic com- 
ponents was necessary to meet the 
demand for increased speed and 
precision control. The hydraulic 
power check achieves a smooth 
cutting stroke by keeping the 
exact, uniformly regulated cutting 
pressure on the wheel and work. 

Manufacturers are the Conti- 


' nental Machine Co. of Chicago. 


| 
' 





ooo 


Hydraulics Give 
Crane Versatility 


Hydraulic features are involved 
in the multi-use operation. of two 
self-propelled cranes introduced 





5 . 
rae My 


by Austin-Western Works of Bald- 
win-Lima-Hamilton Corp., Phila- 
delphia. 

The Model-110 has four basic 
options, one having a hydraulic- 
ally operated telescoping boom 
Continued on page 46 
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For every industrial and automotive application... 
the complete line of non-skive 


; | ALEMITE SURGEPRUF 


REUSABLE 
COUPLINGS 
AND 
HYDRAULIC HOSE 




















_ 





Couplings. Made of high-strength 
steel, dichromate plated. “Double- 
wedge grip” forces coupling threads 
through rubber cover . . . grips either 
single- or double-wire braid firmly. 
Saves both time and labor! 





% P)  — 

eeeeeeeeeeeeeeeeeeeeeee a 

ee 

—— — 

Medium-high and high-pressure ———— 
hose and reusable couplings. = a ad ° ° ° P » 
ym- Single and double wire braid hose. a Distributed nationally for immedi- 
. Non-skive feature assures fast, easy as- - . . . 
the semblies. Seamless inner tube of Buna- ate delivery, Alemite Surgepruf 

ind N rubber and Neoprene outer cover. \ 

slic Resists abrasion, weather and oil. No Hose and Couplings are preferred 


special tools required. 


oth 


the ’ 
ing 
rk. 


nti- 


for either fast, easy on-the-job 


replacement or quality original 





equipment use. For temperature 


operating range of —40° to +275°F. 


Couplings are reusable. Complete 


New Low-Pressure “‘Shur-Lock”’ 




















ve Hose. For use on fuel, filter, oil, air =f ; 
and vacuum gauge lines. Rugged, pre- range of sizes in hose, couplings, 
ty cision-matched couplings. Leak-proof 
r grip. adapters and swivel adapters. 
'e 
wo 
ed 
eeeeeeeeeeeeeeeeeeeeeeee Oivis!toO 
. 
ART - wa ANE R 
Adapters and swivel adapters. | 
Full range of sizes in J.1.C. and other + 
; threads. One-piece adapters—and swiv- 
| el union adapters to simplify assembly 
‘ and avoid twisting strain in cramped Mail prey For easel Catalogs! — 
! quarters. 
Alemite, Dept. EE-99 
ail 1850 Diversey Parkway, Chicago 14, Ill. 
¥ — Please send me your catalogs of Surgepruf Couplings, Hose and 
id- Components. 
la- 
a. Name._. 
sic Ee Ss ee en 
ic- 
ym eeeeeeeereseeseeeeeeeeeeeeeee Address 
46 City SS eee 
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Ring 
Seals 


























LINEAR 


in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 
icate ester fluids—in a tempera- 
ture range of —40° to +500° F, 


LINEAR ~specialists in close- 
tolerance molding in all of to- 


day’s modern polymers ... in 
both fabric reinforced and 
materials. 


homogeneous 


These are automatic seals. Por 
further help, call the LINEAR 


engineer. 


Pt TF) iNEAP 













extending from 7 to 13 feet in 
front of the bumper. Cable hoist, 
boom topping, and telescoping are 
hydraulically controlled from the 
operator's seat. 

\ completely hydraulic swing 







fluid power, and (4) hoists the 
lifting cable hydraulically. 

Manual extensions push the 
working radius to 18 feet, seven 
inches. 

Also introduced was the Model- 
410 which operates in the 10-ton 
range. Telescoping, rotating boom, 
hook travel, and topping are oper- 
ated and actuated by fluid power. 
The chassis has four-wheel hy- 
draulic power steering, hydraulic- 





version, the maneuverable three- 
wheel chassis has the added flexi- Total boom reach is 
bility of a boom that (1) tele- 
scopes to 13 feet; (2) rotates hy- 
draulically 220°; (3) positions 
from horizontal to 50° angle by 
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mechanism is optional. In this ally operated outriggers, and 


torque converter drive. 
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BRIEF NOTES 


HUGH FEDERER IS NEW CHAIRMAN .. of the NFPA’s Management 
Services Board for this year. Vice chairman and secretary will be 
Neil Whitney of Cessna. Federer is president of Teer-Wickwire & Co 


HOW TO USE LIMIT SWITCHES . . . a 10-page booklet has been re 
printed by Micro Switch. Published by the National E!ectrical 
Manufacturers Association, this literature includes suggestions for 
proper use of industrial limit switches 


HYDRAULICS ON HALIBUT .. . Pint-sized electro-hydraulic servo va'ves 
will be used to position the giant rudder and diving planes aboard 
the Halibut, newest atom sub. Supplied by Bendix-Pacific, the valves 
direct the sub’s hydraulic system, operating control cylinders on 


command from the ship's flight center 


IT’S NOW POSSIBLE .. . to make automatic corrosion measurements. The 
Model L-2 servo-controlled Corrosometer is capable of detecting as 
little as 1 millionth of an inch corrosion. It automatically tracks 
corrosion as it occurs, providing a permanent record of total thick 
ness corroded. Manufacturers: Crest Instrument Division, Magna 
Products, Inc., Santa Fe Springs. Calif. 


A MISSILE TEST STAND SYMPOSIUM .. . was hosted by The Rucker Co. 
for engineers from Aerojet-General Corp. and Lockheed Missile and 
Space Division. Purpose was to promote an exchange of ideas re- 
garding qualifications of a modern test stand for testing hydraulic 
missile components. 


NEW CONTROL FOR VIBRATION .. . A new type pressure accumulator 
unit, or surge chamber, has been perfected to eliminate vibration 
headaches in fluid power systems. Designed by The Commonwealth 
Engineering Co., the accumulator has an adjustable volumetric 
capacity. A simple handwheel control varies the capacities of both 
accumulator and system. Product is patented and available for 


license, 


BUSINESS BRIEFS 


CHIKSAN PURCHASES HAMER VALVES . .. in a recent transaction. Estab- 
lished in 1928, Hamer Valves, Inc., makes plug valves, gate valves, 
and line blind valves marketed principally in the petroleum and 
chemical process industries. Chiksan Co. is a subsidiary of Food 
Machinery and Chemical Corp. 


ORONITE CREATES NEW DEPARTMENT . . . as part of a major expansion 
and reshaping of its hydraulic fluid development activities. The 
new Commercial Development Dept. will encompass both market 
development and market research. Named general manager was 
Dr. R. I. Stirton, formerly manager of the company’s product de- 
velopment dept. 







with optional manual extensions 
to 47 feet. The boom tilts hydrau- 
lically to an angle of 60°. OOO 


Continued on page 50 
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# A NEW CONCEPT 
“BUILDING BLOCK” 





Electro-Hydraulic 
servo Systems 




















AMPLIFIER AND POWER SUPPLY 








HYDRAULIC POWER PACKAGE 





SERVO VALVE AND 
HYDRAULIC MOTOR 





NY COMMAND SIGNAL 


PRE-ENGINEERED 
TO SAVE YOU MONEY 


Standard hydraulic and electrical components are now pre- 
engineered into a series of complete and dependable 
Electro-Hydraulic Servo Systems. Vickers has the most exten- 
sive line of individual “building block” components available 
for such systems. Inherent “trim flexibility” makes possible 
systems which will satisfy a very wide range of appli- 
cation... at only a fraction of the cost usually incurred in 
specially engineered systems. A very substantial saving in 
lead time is now possible. 

Vickers “Building Block” Closed Loop Servo Systems 
have proved their merit on machine tools, fabricating 
machines and processing equipment. The amplifier is pre- 
cisely matched to the servo valve torque motor. The work 








SERVO CYLINDER (OPTIONAL) 


load requirement is continuously monitored by electrical 
feedback devices to insure that directions (command signals) 
are accurately followed at all times. 

Positional accuracy of better than .001 is obtainable with 
a hydraulic motor and lead screw. In many position applica- 
tions, cylinders can be used with similar accuracies. Velocity 
can be maintained within one or two rpm. In addition to 
position and velocity controls now in service, constant horse- 
power and constant tension systems soon will be available. 
Any command signal may be used with these systems. . . 
from a simple potentiometer to complete numerical control. 
For further information, ask for Engneering Bulletin No. 
59-75. 
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ANTENNA PAPER MACHINERY TEXTILE MACHINERY 


FABRICATING 
MACHINERY DRIVES 


CUTTING MACHINERY FOOD PROCESSING FORMING TEST STANDS 


Application Engineering Offices: ATLANTA » CHICAGO* « CINCINNATI! « CLEVELAND 
DETROIT* « GRAND RAPIDS ¢ HOUSTON « INDIANAPOLIS « LOS ANGELES AREA 
(El Segundo)* « MILWAUKEE « NEW YORK AREA (Springfield, N.J.)* « PHILADELPHIA 
AREA (Media) © PITTSBURGH AREA (Mt. Lebanon) « ROCHESTER e ROCKFORD 
SAN FRANCISCO AREA (Berkeley) ¢ SEATTLE* » ST, LOUIS « WORCESTER 
Factories also in: Australia, England, Japan and Germany « In Canade: Vickers-Sperry 
of Canada, Ltd., Toronto*, Montreal and Vancouver 


Field Service Meadquorters Underlined. Whse. Stock & Repoir Branches*. 





VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1474 ° Detroit 32, Michigan 


« wel eh 


ote La eelbtee 


8356 









ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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now Aeroqu 





Aeroquip sales engineers direct the service 
teams in the field. One is shown here discussing 
a problem with the manufacturer's representa- 
tive. The Aeroquip sales engineer has followed 
equipment development and is thoroughly 
familiar with the fluid piping system. 


2 
Aeroquip service engineers are trained trouble- The Aeroquip designed and built Hy- operation. It presents electronic data 


shooters who can test a fluid system and locate drauliscope is being used by a service _ that often shows where unexpected peak 
quickly the source of a problem. engineer to analyze fluid systems in pressures result under field conditions. 
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WHO UTILIZE AEROQUIP’S FULL RANGE 
OF FLUID PIPING SERVICES 


Sound engineering plus experience gained in working 
with your engineering and production people in the 
design, prototype and assembly line stages, enables us 
to accept full responsibility for the performance of 
Aeroquip products on your equipment. Experienced 
Aeroquip field service engineers are available to you 
to assist in providing after sale service when needed. 


This field service is one of the most unusual advan- 





Check list of hose installations and thorough 
inspection of the entire fluid piping system is 
routine for the Aeroquip field service team. 





Soundly engineered equipment backed 





m | Helps You Solve Field Service Problems 


SKILLED AEROQUIP FIELD SERVICE SPECIALISTS 
ARE AVAILABLE TO EQUIPMENT MANUFACTURERS 


© DESIGN 
© PROTOTYPE 
© PRODUCTION 


FIELD SERVICE 
® SERVICE PARTS 





tages offered in Aeroquip’s fluid piping program. It is 
one of the final steps in a complete fluid piping pro- 
gram which includes assistance in original design, 
prototype development, production planning and even 
includes extensive assistance in service parts pro- 
gramming. 


Start, today, to simplify your fluid piping problems. 
Mail the coupon below for complete information. 





-wn~- 


quip is proud of its association with 
by quality manufacture assures the user many leading equipment producers. 
maximum performance in the field. Aero- 


— \eroq Up 


Name 





Special Literature Available 
Aeroquip Corporation, Jackson, Michigan Title 











© Please send me a copy of Bulletin 614 expiain- 
ing your complete service of fluid system design Company 
and performance. 
Address 









© Please have an Aeroquip Sales Engineer cajJ 
on me to discuss this service. 


Zone 








City 
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This revolutionary Carter Torque Actuator gives 
engineers a whole NEW ld of design opportunites 
power as 


to 370° of rotary fluid ro 
= hy wa 
wren powss Zor Thee. 





— from air, oi 
Built in cushions! 
sands of poe A 














TORQUE ACTUATOR 
0-100° 

0-190° 
0-280° 











PNEUMATIC or 
HYDRAULIC 




























CARTER offers unlimited cost-cutting 
design opportunities through industry’s 
only COMPLETE LINE of LINEAR and 

ROTARY fluid power actuators! 














HYDRAULIC AND PNEUMATIC CYLINDERS 







Complete Catalog File! 
Complete bound file with ‘ 
ordering details for: Air — 
Censors, 750 PSI Hydraulic, 
1500 PSI Hydraulic, Clamp 
Cylinders, Air Valves, Built-in “~ 
alve Types. Complete with 

parts data, specifications and 
prices. Send today! 















2. Full 1 to 1 Meehanite * 
ne to cartridge * Tag rng, Allows 800" rotation 


Allows 360° rotation 
&. Poodisien boned hooey wall teb- pipe ports. 
ing—6 to 1 safety factor. 
UMMEDIATE DELIVERY ON ALL STANDARD CYUNDERS AND ACTUATORS 


Fi ! CONTROLS, INCORPORATED 
, putetes is hensing, linete 


etre 
PB BGRenive 4-3205 (Lensing, Il.) 
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Engineers Plan 
To Attend NCIH 


A tentative program has been 
drawn up for the 15th National 
Conference on Industrial Hy- 
draulics. This year’s meeting is 
scheduled for Oct. 22-23 in the 
Hotel Sherman, Chicago. 

Complete abstracts of the con- 
ference papers, winning 
entries in the annual Fluid Power 
Prize Paper Contest, 
by Apptiep Hyprautics & PNEv- 
MATICS, will featured in the 
October issue of this magazine. 

Engineers in this country and 
abroad are making reservations 
for the Chicago meeting. 

Details of the program 
scheduled now are: 


plus the 
sponsored 


be 


as 


General Session 
1. Paper on principles of purchasing 
and replacing industrial equipment 
by Dr. G. J. Matchett 
2.“Economics of Obsolescence” by a 
representative of Generai Electri: 


Co. 
Components and Accessories 


1.“Testing Hydraulic Circuits for 
Preventive Maintenance and Trou 
bleshooting” by John S. Schroeder, 
Schroeder Br s. Corp. 


2.“Central Hydraulic System for 
Agricultural Machines” by Dr. A. 
H. Mark, Mass°y-Ferguson, Inc.. 
Detroit. 

Pneumatics 


1, Paper on assembly equipment by 
Ward Beale, General Motors Pro 
ess Development 

2. Panel discussion on “Good Sho 
Air Systems.’ 


Pumps 
l.“Servo Control Pumps on Roll 
Forming” by Robert L. Filmore, 


Minneapolis-Honeywell Regulator 
Co., Minneapolis. 

2.“Variable Volume Pump Control” 
by Charles Breitsprecher, Racine 


Hydraulics and Machinery, Inc. 


Machine Tools 


1.“Methods for Instrumenting Elec- 
tro-Hydraulic Servo Systems” by 
Ray G. Spencer and John Binsfeld, 
Vickers Incorporated. 

2.“Designing Components 
dustrial Electro-Hydraulic Servo- 
Mechanisms” by Dr. C. B. Sung 
and J, R. Farron, Bendix Research 
Laboratories, Detrcit. 


for In- 


Materials Forming Machinery 
1.“Power Spinning” by Garrett Vis- 
Continued on page 52 
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So! 


WHICH VALVE IS OPEN? 


They both are . . . but only the Hydromatics 
FLO*BALL 715, on the right, shows its position at a 
glance! A fast quarter turn moves it from open 
to closed position—instant action at flow pressures 
up to 3,000 psi with just 4 inch-pound torque. The 
FLO*BALL's exclusive straight-thru design has 
100% flow efficiency—more than double the flow 
of needle valves! 


The FLO*BALL costs no more than old fashioned screw-type valves! 


Hydromatics,inc. . 


Ideal for leakproof control of air, vacuum, steam, 
water, fuels, oils, kerosene, alcohol, etc., the 
FLO*BALL features zero leakage, universal mount- 
ing, removable flanges, and all stainless steel 
construction. 

Write today for a complete catalog describing 
this valve and others for corrosive and cryogenic 
media. Also special designs for throttling flow control. 


—=—-. cp - 
/ 


LIVINGSTON, N. J. e WYMAN 2-4900 ¢ TWX=LIVINGSTON, N. J. 120 


Copyright 1959 Hydromatics, inc 


Exceptional engineering employment opportunities—write todcy! 
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WELDON /sve 


METERING 
PUMPS 











































Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 





COMPACT « LIGHT WEIGHT 

Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering 
the full range of Weldon pumps in various capaci- 
ties. Specify your requirements. 












3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 




















ser, Midwest Automation, Inc., 
Minneapo' is. 

2.“Impact Forming” by J. B. Otte- 
stad, Convair. 


3.“Brains (Electronic) and Brawn 
(Hydraulics) Without Servo 
Valves” by Walter P. Hill, Walter 
P, Hill Co. 


Mobile Equipment 
1. “Hydrostatic Transmissions for 
Mobile Equipment” by Paul Mor 
tenson, Vickers Incorporated. 
2.“Higher Pressure Hydraulic Sys 
tems” by Wes Masters, Dynex, 
Inc., Milwaukee. 


Servomechanisms 
1.“Application of Servo Valves with 
Flow Feedback” by Eugene Bah- 
niuk, Pesco Products Div., Borg- 
Warner Corp. 
2.“Tape Command Electro-Hydraulic 
Machine Tool Control” by Peter 
Herzl, Sperry Gyroscope Co., Ltd., 
Montreal. 





— « : 

HEIGHTS TO 100 FEET can be 
reached by workers using this com- 
pletely hydraulically operated aerial 
lift. These mobile units mount on a 
standard truck chassis. Boom is a 
2-stage telescoping design which 
rapidly erects to the desired posi- 
tion. Outriggers are supplied for 
added _ stability. Made by Truck 
Equipment Co., Denver, the lift has 
full rotation, raises 75° from hori- 
zontal and uses either PTO or sepa- 
rate engine to power the hydraulic 
system. 








Space Hydraulics 


1. “Acceleration Switching Hydrau- 
lie Servos in Navy Guided Mis- 
siles” by W. Seamone, App’'ied 
Physics Laboratory, Silver Spring, 
Md. 

2.“Gyroscopic Mass Flowmeter” by 
Dr. Wilfred Roth, Roth Laborato- 
ries for Physical Research, Hart- 
ford, Cona. 

Continued on page 64 
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CHIBSAN swiwe JOINTS 


team up strength + flexibility + endurance... 





QUICK DISCONNECT FOR A SUPERSONIC 
WIND TUNNEL—On lines that require frequent 
disconnecting, such as on this wind tunnel, 
Chiksan swivel jointed assemblies, teamed with 
Weco Unions, disconnect quickly, swing out of 
the way and then back into perfect alignment. 
For application details, request report 008. 


When moving machine parts cause 
tight bend or twist on hose lines, 
Chiksan Swivel Joints are a ready 
solution. Or when your design dic- 
tates the use of flexible metal lines, 
Chiksan Swivel Joints allow con- 
trolled flexibility. Whenever line en- 
durance, strength and flexibility are 
desired Chiksan Swivel Joints may 
offer a ready solution. 

Chiksan Swivel Joints with their 
infinite service life, full 360° rota- 
tion and high safety factor, quickly 
pay for themselves by minimizing 
hose replacement and by éliminat- 
ing costly line failure, fluid loss and 
downtime. For expert advice on 
your line design problems contact 
Chiksan. A nearby representative 
will call, analyze your requirements, 
and make specific recommendations. 


Send for illustrated literature ™> 


CHIKSAN (3 


0 TO 2000 PSI IN ONE SECOND — injection 
molding machine lines must be flexible. Safety 
is a must. Endurance highly desirable. Chiksan 
Swivel Joints not only fulfilled these important 
requirements but their savings in replacement 
cost soon paid for the swivel joints. For appli- 
cable details request report 001. 





ON THE MOVE 24 HOURS A DAY—Every five 
seconds right around the clock this machine 
tests finished pipe with water under pressures 
up to 1000 psi. Line movement is almost con- 
tinuous. The solution. For safe, flexible lines 
of maximum endurance—Chiksan Swivel Joints. 
For application details request report 010. 


SAFETY LINK FOR JET-FUEL DELIVERIES—|n 
design of trailer tankers for fueling jet aircraft 
one danger point was the suction line from 
pump to the trailer. By employing Chiksan 
Swivel Joints desired flexibility was maintained 
and the danger of kinking was eliminated. For 
application details request report 006. 





SE SAREE So 


DESIGN WITH SWIVEL JOINTS—Over 2,000 
different types, sizes and styles give you an 
excellent selection of swivel joints for your 
design application. 


CHIKSEN COMPANY, 330 North Pomona Ave., Brea, California 
C] Please send me your latest General Catalog 


Name 


Please send me product application report 


[[] 001 [[] .006 [].008 [J .010 





Cc 


Title 





Peny 


Address. 





Zone State. 





#59-45 


A SUBEIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY — Brea, California ® Chicago 5S, Il!. © Newark 2, N.J. © Weco (Division), Houston 24, Texas © Subsidiaries: Chiksan Export Co. © Chiksan of Canada Ltd 
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SEAMLESS STAINLESS STEEL 


WELDED STAINLESS STEEL 


A decisive cost advantage of CHEMISEAL Nylon Pressure Tub- 
ing is shown in this graphic relationship to other tubing mate- 
rials. Seamless copper and extruded aluminum cost approxi- 
mately four times as much, while welded and seamless stainless 
steel costs 29 to 37 times more, respectively. Also, the cost of 
couplings and installation labor should be considered— 
CHEMISEAL Nylon Pressure Tubing needs no intermediate 
couplings or fittings . . . is simple to install. You save on first 
cost, fittings, and labor. 


On the job, other materials don’t compare. CHEMISEAL Nylon 
Pressure Tubing is unaffected by lubricants, alkalies, acids, 
solvents. It can be twisted, bent, flexed into any position—will 
resist abrasion, impact, vibrational fatigue. CHEMISEAL Nylon 
is serviceable from —60° F. to +180° F. (can be heat stabilized 
for 300° F.); available for 1000 and 2500 psi, conforming to 
J.1.C. specifications. Diameters range from 14” O.D. to largest 
size commercially made, depending on customer needs. 


Discover how you can use CHEMISEAL Nylon Pressure 
Tubing. Contact one of The Garlock Packing Company’s 26 
sales offices and warehouses throughout the U.S. and Canada, 
or write for Bulletin NPT. 


nited 
tates 





GARLOCH 
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THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


asket Péasiticr Division of Ss | 
| 


Chemiseal Ea 


NYLON PRESSURE TUBING 
costs Less... Fetter Uan Molo 


‘COMPARATIVE COSTS OF 
_ Ye" DIAMETER TUBING 


Aircraft Systems 


1.“Review of Hydraulic Filtration™ 
by John A. Ferris, Aircraft Porous 
Media, Inc.., New York. 

2. Paper by John C. Bloom, Douglas 
Aircraft Co 

a Paper by Conrad H. Cook, The 
Martin Co., Baltimore 


Automotive 


1. Paper by Ian MeNeil, London. 
2.“Automatic Braking Control” by 
Francis Leighton, Hydro-Aire. 

3. Paper by Robert M. Van House. 
Research Laboratories, GM Tech 

nical Center. 


Hydraulic Fluids 


1. Panel Discussion by representative 
of a pump manufacturer, fluid 
supplier, and equipment supp’ier. 

O 


Rosaen to speak 
at ASME meeting 


Nils Rosaen, president of the 
Rosaen Co., Hazel Park, Mich.. 
will be the main speaker at the 
first Fluid Power Systems Divi- 
sion meeting, Philadelphia section. 
American Society of Mechanical 
Engineers, Sept. 29. 

A dinner will preceed the 7:30 
p.m. meeting at the Engineers 





Rosaen 


Club, Philadelphia. Rosaen’s sub- 
ject is “Filtration in Hydraulic 
Equipment.” 

The Swedish-born Rosaen, 37. 
was educated at Wayne University. 
Detroit. Before starting his own 
company, he was a consultant to 
Brown & Sharpe Mfg. Co., gen- 
eral manager of Dudco Division, 


| New York Air Brake Co., and a 


consulting engineer to The Lodge 


' and Shipley Co., Cincinnati. 


Rosaen designed and developed 
the Dual Vane Dudco PF-100 
series pumps, and is the inventor 
of Tell Tale filters and flow meters. 

Ooo 
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Quality... the best economy of all 


He’s mopping up the mess for the last time 


At a leading aircraft reSearch 
center, high-frequency vibration 
caused severe oil leakage from hy- 
draulic lines servicing a huge wind 
tunnel. Many man-hours each 
month were wasted cleaning up 
the basement floor underneath, 
even though drip pans were used 
extensively. 

Now, after a change to a Suntac 
oil, the vibration-caused leakage 
has been reduced to a point where 
“mop-up” is not needed. Hy- 
draulic-fluid consumption has been 


cut by 4000 gallons a year. That’s 
economy! That’s Sun quality— 
the best economy of all. 

If your plant is troubled with a 
leaky system, a Suntac antileak 
hydraulic oil can save you money, 
too. Ask your Sun representative 
to show you the Suntac desk-top 
demonstration, or write direct to 
SuN OIL COMPANY, Philadelphia3, 
Pa., Dept. :H-9. In Canada: Sun 
Oil Company Limited, Toronto 
and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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PUROLATOR FILTERS 
FOR THE PROTECTION 
OF HYDRAULIC CIRCUITS 
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Bile’ 





s 
> . . 
G-200M Aircraft Restrictor ° PR 301 Ye GPM line type bd PR 362 3 CFM in-line vent . G 200 series in-line two-way 
Filter two-way for hydraulic e hydraulic oil filter Micronic e type Micronic element ° restrictor filter Metal ele- 
oil systems metal element element ment, internal connections 
+ . . 





. bad ; 

” 

- . u 

. . + ‘ 

PR 312 12 GPM line type fil- . PR 412-8 12 GPM line type e 6-187 3 GPM in-line hydrau- e P 32-26 Low pressure, high t 
ter Micronic element filter Military approval lic oil filter Metal element flow hydraulic oil filter : 
° . . 2 

Effective filtration is essential for optimum perform- —_ from which to choose. If your application requires 


ance in hydraulic circuits. To keep a system clean _a special filter, Purolator will design and build it. 
and functioning properly, it is important that the Let Purolator work on your toughest filtration 





filter be designed specifically to meet the require- _ problem. 
ments of the job. Filtration For Every Known Fluid 









Purolator’s complete line of filters for hydraulic 


systems includes models for every set of operating PUR O LATO re 


conditions likely to be encountered. A few are PRODUCTS, INC. 
shown here; there are many more standard models Rchway, New Jersey and Toronto, Ontario, Canada 
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CHECK THESE 10 POINTS OP T-J SUPERIORITY 


1 One Piece Piston 


2Hard Chrome 
Cylinder Bore and 
Piston Rods 


3High Tensile 
Steel Tie-Rods 


4cCushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush- 
ion for air, or Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


September, 1959 


7Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8Chevron Type, 
Self-Adjusting Rod 
Packing 


9Piloted Packing 
Giand—-Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Stronge-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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NEW 


PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


RADIAL PISTON PUMP 
. . « for hi pressure 
variable delivery 
Designation: PR-18 
Features: Positive 
ylinder barrel and pintle main 
iined by two ¢ iged needle bear 


separation of 


; 


ngs. Running clearance, pressure 





sealing guaranteed. Check valve in 
shaft assures positive lubrication of 
pintle valve, cylinder barrel, and 
shaft support bearings. Seals against 
sucking air into active system. Hy- 
draulic load carried by bronze 
rossheads, assuring low friction 


' 
Loss 


Specifications: Has 18 gpm ca- 
pacity. Pressure rated to 3000 psi, 
ntermittent to 5000 psi. Weighs 
350 Ibs. Available with five dif 
ferent displacement controls: stem 
handwheel. servo, reversing, com- 
pensator 
Texas Hydraulics, Inc 
Austin, Texas 
‘ircle 300 on Time-Saver Card 


CHECK VALVES 
have low back pressure 


Designation: 750 Series 





Features: Extremely low back pres- 
sure, fast action, versatility. Built 
for 300 psi in air, oil, water. Stand- 
ard cracking pressure of 0.5 psi, 


higher on order. Guaranteed leak- 
proof at all pressures. These disc- 
type valves are sensitive to reversal 
of flow. Fast acting. 
Specifications: Opening pressures 
to “ie psi available from stock. In 
brass in % pipe size, all standard 
fittings 

Bodnar G McDermott Mfg. Co 

Mount Vernon, N. Y 
Circle 301 on Time-Saver Card 


4-STATION MANIFOLD 
. » » has integral manual 


shut-off 
Features: Will accommodate four 
control valves—three 4-way %4” 


NPT, single or double solenoid, 
and one %” NPT single solenoid. 
Simplifies piping, reduces original 
installation material and labor costs. 
Cuts in-service maintenance ex- 
pense and machine down-time 
Shut-off valves permit servicing of 





control valves without shutting 
main air supply to manifold. Built- 
in junction boxes on solenoid pilots 
reduce complexity of machine wir- 
ing, further cutting installation, 
maintenance costs. 


Specifications: Common inlet and 
exhaust ports, tapped 1%” NPT 
at both ends. Valve ports tapped 
%4” NPT. Four drilled mounting 
bosses provided. 
Valvair Corporation 
Akron, Ohio 
Circle 302 on Time-Saver Card 


SUCTION FILTERS 
. » « to 140 microns 


Designation: 3000 Series 


Features: For low-cost removal of 
dirt, rust, etc., in flows from 8-50 


gpm. Have standard 100-mesh 
monel element for filtration to 140 
microns. Steel perforated housing 
insures maximum flow with mini- 
mum restriction. Easily cleaned, 






ae 


~ 


no special maintenance required 
Compression sealing top and bot- 
tom assures positive seal. Can be 
installed individually, or in multi- 
ples of two or more. 
Specifications: Filtering area from 
81 to 505 sq. in. 
General Filters, Inc 
Novi, Mich 
Circle 303 on Time-Saver Card 


TWO ACCESSORIES 

. . « for air cylinders 
Designation: Accessory pin, 80 
AB: bleeder valve, 70-VR. 


Features: Pin (shown) can be pro 
vided at either cylinder end, has 
throw of .062”. Actuated by hard 
ened cam-boss mounted on piston 
rod. Pin motion used to actuate an 





electric switch or small button to 
control other equipment in sym 
with air cylinder. Valve also can 
be installed at either cylinder end. 
Bleeds air from other equipment 
as cylinder rod reaches end ol 
stroke. Features same type pin. 
Allenair Corp. 
Mineola, N. Y. 
Circle 304 on Time-Saver Card 
Continued on page 62 
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‘ |] Ne WEATHERHEAD 
TEF-SEAL NUT 


makes every pipe connection 


LEAKPROOF! 


SAVE - expensive maintenance costs 
SAVE -labor and downtime 
SAVE - valuable fluids 


€ | 
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aa I Eliminates leaks on all pipe threads—Dry Seal 

2 MS ve (RP Be > Sy / f or standard. No pipe compound required. Quick, 

i- : ait ; ( \ BS easy installations in cramped quarters where 
\ f 


wrench clearance is limited. 


n \ Pe ee : | 
‘= = SS, Tef-Seal Nuts are an economical substitute for 
roe Bay weer ven. Gi: Vile straight thread “O” ring boss fittings using origi- 
Os INDUSTRIES nal female pipe ports. Tef-Seal gives you posi- 
Ready . . . = . . . 

pis ean Gimeeah tive seal ‘on directional fittings like tees and 
<= elbows without distorting mounting bosses or 

s Dp YD damaging expensive valves and pumps. 


ff 


n FORGED STEEL b/ 


PIPE FIFTINGS 


Available in a wide range of 
sizes and styles, to meet 
most piping requirements. 


Weatherhead steel pipe fittings are rugged, dependable 
for high pressure applications. They are precision ma 
chined from AISI 12L14 material to meet GMC dimensional 
standards. Weatherhead’s exclusive ball-drilling process 
leaves no edges or sharp corners, eliminates turbulance and 
insures smooth, full flow. Corrosive resistant Weathercote 
finish is standard on these fittings, permits their use with all 
types of hydraulic fluids, water and air. 


SPECIFICATIONS 
Pressure Rated at 3,000 p.s.i. working pressure 


Proof Tested: 15,000 p.s.i. in sizes up to 114” 
10,000 p.s.i. in sizes 144” and up 


Each fitting is marked with its individual rating 


All threads are American Standard Taper Pipe 
Threads — Dryseal (N.P.T.F.) 






BRASS & STEEL FITTINGS + HOSE & ASSEMBLIES + TOOLS & ACCESSORIES 





THE WEATHERHEAD COMPANY ¢ FORT WAYNE DIVISION 


Dept. AH-9, 128 W. Washington Bivd., Fort Wayne, ind. 
in Canada: The Weatherhead Co., Ltd., St. Thomas, Ont. 


~~ 
ee ee 
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They Meet J.!.C. Standards 
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| SYNCLINAL FILTERS 


QvewFOO O.E.MA 

; oC. EVE, 
cant be wong! 
16 years ago, Marvel Engineering Co. 
produced the first filter designed to 
maintain the cleanliness of oils, im- 
perative in hydraulics and other low 
pressure circulating systems. Accept- 
ance of Marvel Synclinal Filters to 
meet these rigid requirements sparked 
the surge to our leadership in this 
field, the status we presently main- 
tain. This fact is attested by well over 
900 Original Equipment Manufac- 
turers, who are installing Marvel 
Synclinal Filters as standard 
equipment. 


For further information— 
write, wire or phone: 


Check these EXCLUSIVE Marvel Features: 


BALANCED SYNCLINAL DESIGN. The all-important 
balance between ACTIVE filtering area and storage capacity 
for filtered out particles in Marvel Synclinal Filters provide 
longer periods of efficient filtration and dependable protection 
on hydraulic and other low-pressure circulating systems. 


CONSTRUCTION. Marvel Filters are of sturdy construc- 
tion with all parts interchangeable. Should any part become 
damaged by accident or mishandling, you need only to replace 
the damaged part rather than purchasing a complete new 
filter. Your first cost may very well be your only cost. 


VERSATILITY. Marvel Synclinal Filters are available for 
Sump or Line installations. Eight individual capacity sizes from 
5 to 100 G.P.M. You can get a filter for the particular fluid you 
are using—regular petroleum base hydraulic oils, all types of 
Fire-resistant hydraulic fluids, coolants, lubricants or water. 


DEGREE OF FILTRATION. Filtering media in Marvel 
Synclinal Filters is Monel Wire Cloth available in mesh sizes of 
30-40-50-60-80-100-150 and 200 to meet your degree of filtration 
requirements. Before fabricated into Marvel Synclinal Filters, 
all wire cloth is subjected to rigid inspection at our plant. No 
factory rejected cloth or remnants are ever used. 


EASY TO CLEAN. Marvel Filters are easily disassembled, 
thoroughly cleaned and re-assembled in a matter of minutes— 
resulting in the equivalent of a brand new filter, ready for 
another long period of efficient service. 


|\~ IMMEDIATE DELIVERY. Marvel not only delivers a top 


grade filter in both quality and performance, but delivers 
IMMEDIATELY ~—a phone call can get your shipment on its 
way TODAY! 





MARVEL ENGINEERING Company Sqm 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. + PHONE: JUniper 8-6023 


September, 1959 













it makes sense 


ONE SOURCE 
ONE RESPONSIBILITY 


for all 


COOL/NG 
Requirements 
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oun “Heat Transfer 
1g AY] TH ETIAYS) 
One source, one responsibility for all cooling requirements 
is the sensible approach to solving heat transfer problems. 
By using one reliable source, you automatically solve 
problems of service, and there is never a question of 
responsibility for performance. Young’s wide range of products 
and over 30 years experience in designing, engineering and 
manufacturing radiators, oil coolers and heat exchangers 
qualifies them as the most logical source for all your cooling 
needs. Let us show you what undivided responsibility can 


mean in the way of economy, quality control and efficiency 
of performance. Write, wire or call without obligation. 


YOUNG RADIATOR COMPANY 
RACINE, WISCONSIN 


Acquaint yourself with Young's 
wide range of products 


MA/L COUPON TODAY 
lO] aad 4 an OF UTR OIC.) 





Check the catalogs and literature you would like to receive. Mail coupon to 
449-J 
Cat. No. 1356— Young 
Jacket Water Coolers 


Cat. No. 1054A— Young 
Torque Converter Coolers 


Young Radiator Co., Racine, Wisconsin, Dept. 


Cat. No. 557-—Horizontal Core 
Air Cooled Heat Exchangers 


Cat. No. 3558 — 
Type ‘OH’ Unit Oil Coolers 


Cat. No. 1652 — Young 
Supercharge: Air Intercoolers 


Cat. No. 1258 and No. 1156 — 
Shell and Tube Heat Exchangers 


Company 


Address 
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Circle 173 on Time-Saver Card 


| NEW 


| | Designa tion: 


| offered 


series 


| psi and 1-2 gpm capacities. 


APPLIED HYDRAULICS & PNEUMATICS 


PRODUCTS: 





| NEW en BASES 


. for air valves 
U all and Gasket 


Mounted 


Features: Greate: piping versatility 
by alternate bases for 


“CC” 4-way directional air 





Gerhet Mourted Bese 


control valves. Universal base used 
when combination piping and gas 
ket mounting desired; second base 
is used when gasket mounting 
required. Bottom ports O-ring 
grooved for mounting directly to 
manifold or machine pad. 


Specifications: Eight ports tapped 
M% or 4%” pipe size. 
Hannifin Co 


Des Plaines, III 
Circle 305 on Time-Saver Card 


HYDRAULIC PUMP 


. . « for pressures to 1500 psi 
Designation: Model 1372 


Features: Kingsbury slipper type 
Supports load on hydrodynamic 
oil film, giving minimum friction, 





quiet operation, maximum depend 
ability. Slippers fit bore contour. 
For applications 
pressures to 1500 





Specifications: 
from %-2 tons, 


Mechanisms, Inc. 
Urichsville Ohio 


Circle 306 on Time-Saver Card 
Continued on page 64 
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_é ENGINEERED TUBE FITTINGS — VALVES — TUBING TOOLS 


GUIDE FOR MAKING DIMENSIONAL BENDS 

















ff 
FIG. 1 7 =—d 























TO OBTAIN "x" DIMENSION, TUBE SHOULD BE 





PLACED IN BENDER AS KLLUSTRATED IN 
FIGURES 1 AND 2 


Dimensional tube bends easily made 
with Imperial Blue Dot Benders 


It’s no trick to make bends at any de- 
sired point — that conform to dimen- 
sional uirements as to developed 
tube len and location — when you 
use Imperial Blue Dot Benders. Full 
instructions with each bender. 

Imperial Benders are of the open 
side type. They slip over the tubing 
where the bend is desired — handy in 
hard-to-get-at places or when tubing 
has one end connected. 

They form neat, accurate bends on 
hard or soft tubing without annealing. 
Calibrated for bending any angle up 
to 180°. 

For complete information on Im- 
perial’s complete line of Tube Cutters, 
Flaring Tools, Sawing Vises, Reaming, 
Swaging, Pinch-off and Re-facing Tools 





- « « write for Bulletin No. 3088 and 
Hand Book No. 369-B. 


Improved bending tools remove danger of 
installing hazards in tubing systems 


Restriction of flow, caused by flatten- 
ing the tube when making bends, is a 
common hazard in tubing systems. It 
retards operation of hydraulic and 
pneumatic equipment . . . delays sig- 
nals in instrumentation . . . starves 
refrigeration systems. 

Stress points in bends are a second 
hazard. These points build up due to 
scoremarks in the tubing and can re- 
sult in complete failure under vibration, 
or under hydraulic surge conditions. 

Imperial Tube Benders are specially 


designed to protect against deforma- 
tion of the tube, against die marks or 
other surface imperfections, no matter 
what type of tubing is being used. 
Included in Imperial’s full line of 
tube benders are Blue Dot Individual 
Benders for 4%” to %” O.D.; combina- 
tion benders for 2 to 7 sizes; and Gear- 
type Benders for %” to 14%” O.D. All 
Imperial Benders will bend hard or 
soft drawn copper, steel, aluminum, 
stainless steel, thin wall conduit ... 
even aircraft-type stainless steel tubing. 


THE IMPERIAL BRASS MFG. CO. 


6300 W. Howerd $t., Chicago 48, Illinois 
in Conode: 18 Hook Ave., Toronto, Ontario 
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NOW—rubber-covered pressure 
hose that requires no skiving 





Because of a new Imperial Hose, 
you can now obtain and utilize all the 
advantages of a rubber-covered wire- 
braid pressure hose — resistance to 
abrasion, mildew, weather, oil — and 
at the same time eliminate costly time- 
consuming skiving. 

Hose can be used with hydraulic 
fluids, gasoline, oil, grease, liquefied pe- 
troleum gas, Freon 12, air and water. 
Temp. range: -40°F. to +275° F. 
Meet S.A.E. specifications. Available 
are a broad range of hose and coupling 
types and sizes. Re-usable couplings 
are cadmium plated steel, furnished 
with either long dryseal pipe thread or 
37° flare end connections. 


Write for Bulletin No. 3040. 


Flare quality vital to making 
tight 37° flare fitting joints 


The quality of a 37° Flared Fitting 
Joint is no better than the quality of the 
flare that has been made on the tubing. 
Even the finest fitting will fail if the 
flare isn’t right. 

Experience of countless users has 
demonstrated this on jobs of all types. 

Flares that are rolled-in-the-air, in- 
stead of being formed against the die 
block, are a big aid to better joints. 
Wall thickness of tube is retained with- 
out thinning at its vital point — the 
base —to assure a far stronger flare. 

Imperial 37° Flaring Tools in sev- 
eral models offer this feature. In addi- 
tion, burnishing action that assures a 
smooth, true surface — so important to 
a tight joint — is provided by a special 
device in the feed mechanism. The Im- 
— line includes 37° Flaring Tools 
or tubing in all metals, sizes 3/16” to 
2” O.D. 

Imperial also offers a complete line 
of 37° Flare Fittings in brass, steel 
and stainless steel. 


Write for Catalog No. 200. 


CONTACT YOUR INDUSTRIAL 
DISTRIBUTOR OR WRITE TO: 


eee wetenmntenenes 


IMPERIAL BRASS MFG. CO. | 
Dept. Ari-99, 63uu W. rmoward St 

Chicago 48, Iilinois | 

Please rush me: | 

Bulletins (C No. 3040 [) No. 3088 | 

CJ No. 200 [) No. 369-8 | 
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NEW 


YOURHYDRAULIC MM ameeeuce 


SYSTEM (‘loan 


with 


HILCO 


HYDRAULIC OIL FILTERS 


@ No More Varnish and Sludge Deposits 
@ No More Flushing and Manual Cleaning 
@ No More Frequent Oil Changes 

@ No More Accumulation of Dirt 






SPEED CONTROL VALVES 
- + « for tine adjustment 


| Features: Use of poppet with four 
| varied length orifices instead of 
| conventional needle type control. 
| Varied lengths permit sharp adjust- 
ment of exhaust air flow from zero 

to full pipe capacity. Exhaust air 

























flow adjustment obtained hy Posi- 
tioning adjusting steam. For fast 
return, air pressure lifts poppet off 
the seat, permitting unrestricted 
full pipe capacity air flow. Buna-N 
poppet seat provides positive seal 
and eliminates wear. Stem lock 
nut assures positive locking of ad- 
justing stem. 









Filter life up to a year eliminates usual 2 


frequent draining, refilling of systems. 







a eer 


HILCO Hyflow Oil Filters trap dirt, acids, rust, 
all solid contaminants, 







sludge, gums, resins... 
and keeps your hydraulic system clean and in 


iti ou, 
top running condition at al! times. To y 






Automatic Valve Co 
Farmington, Mich. 
Circle 307 on Time-Saver Card 
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this means longer oil life, reduced wear and 











HILCO 
OIL RECLAIMER 


For complete oil re- 


i lower 
abrasion . . . hence, less down time and lo 


ss : = 
maintenance costs giving you continuous equip 











m. H Hyfl fi mov i ture, solvents, gasses, 
¢ iLcO y ow ilters re ove solids as o.. P . li 
system. 


soon as they enter the system and aa aod —_ i heat-vacuum 

i i il from 
; pis eg necctn atl Obtain the full capacity and economy 
real by keeping it in top running condition rs men 
‘ lic Oil Filters come in stationary or portable modeh. ey ae 
hected into hydraulic systems without interrupting equipment operation. 


e SEE FOR YOURSELF HOW HILCO 
; keeps your Hydraulic System Clean.. 








WRITE TODAY FOR THIS Pree BOOKLET 













Recommendations at no Obligation 







'48 W. FOURTH ST. e ELMIRA, NEW YORK . 


Vue a0 uu 1 Ue SUver lad 


i F imi ves 
ment operation with increased production. Hy claiming: Removes on _ . 
draulic unit sensitivity depends upon a clean Stle hanusiiess mele AIR-POWER D PUMP 
raul 


- + » develop pressures to 
50,000 psi 

Features: For locations where 
electricity is not available, or where 
such power would be dangerous to 
use. Can pump many liquids. 
Offers duplex design—one piston 





provides suction while other deliv- 
ers high-pressure fluid. Crank-arm 
action eliminated. Automatic, air- 
transfer valve in pump reverses air 
pressure flow from one side of drive 
piston to other, maintaining con- 
tinuous Pumping action as long as 
air pressure supply is maintained. 
External check valve assemblies 


easily maintained or replaced. Need 


Continued on page 66 
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STROKE IN INCHES | ZERO | 1/8 | 3/16| 1/4 | 5/16| 3/8 |7/16| 1/2 | 5/8 | 3/4 7/8 ’ 
PAODEL 100% E 4.73| 4.1 2.75| 2.2 1.95) 3.85) 1.75) 1.7 f | ] 
o1 es% & 3.75| 2.7 1.85| 13.50) 13.35, 1.25/ 1.15| 14.3 | 
MODEL 100% £ 5.5 so | 3.0 | 3.3 2.8/| 26|25 | 2.4 | | 
o2 es% E 4.5 3.6 2.7 2.0 1? 1.8 1.6 1.5 
MODEL 100% €£ 5.5 3.25| 2.55| 2.25| 2.25) 2.15] 2.1 2.0 | | | 
13 es% E 4.0 2.3 17 1.6 1s is 1.4 1.4 | 
MODEL joo% E 8.0 7.0 5.8 5.25| 4.75| 46 45 45 | | | | 
is es E 6.0 4.85| 4.00| 3.35/ 3.3 3.25| 3.25| 3 | | 
move | 100% E 12.0 6.5 7.15| 675| 66 6.5 6.5 6.4 | | | 
Lh es% € 10.0 6.1 5.15 | 4.75| 4.6 4.5 4.5 4.5 | 
Mops | 100% © | 16.0 |11.2 | 99 | 90 [es | 81 | 80 | 80 | 
3 ae es% E 14.0 8.2 7.0 6.3 6.2 6.1 6.0 6.0 | 
MODEL 100% E 18.5 |14.5 |12.25|11.4 |11.0 |10.5 |10.25/10.25 | 
_ 18 | es% € 16.0 |10.5 7.0 8.25| 7.75| 7.5 7.25| 7.25 | 
MODEL 100% E 25.0 |18.0 13.5 12.5 12.5 |12.5 | 12 2s| 
a rie es% E 20.0 |12.0 2.0 6.5 65 6.5 6.5 
MODEL 100% E 35.0 |20.0 16.0 15.0 15.0 |15.0 | 15.0 | 
| 2 es% &€ | 25.0 |14.0 10.5 10.25 10.0 |10.0 | 10.0 | | 
move | 100% £ 40.0 23.0 21.0 20.0 |20.0 | 20.0 |20.0 | 20.0 
iy 3 es% € 30.0 17.0 15.5 14.5 |14.5 | 14.5 |14.5 | 14.5 
MODEL 100% €£ 45.0 28.0 25.0 25.0 |25.0 | 25.0 |25.0 | 25.0 
_ 32 es € 33.0 19.0 17.0 17.0 |17.0 | 17.0 |17.0 | 17.0 
“MODEL 100% E 50.0 37.0 32.0 30.0 |30.0 | 30.0 |30.0 | 30.0 
53 ess £ 36.0 25.0 22.0 20.0 | 20.0 | 20.0 |200]| 20.0 
DECCO’S patented construction and finest quality materials have greatly extended the 


service life of the solenoid. Silicon steel laminations give top efficiency. Hardened 
beryllium-copper plungers reduce friction and wear. Shock absorbing construction assures 
long service life. Non-magnetic, stainless steel striker-plates . . . heavy Nylclad magnetic 
high temperature flow-point, molded nylon bobbins, all contribute to the 
dependability and stamina which make DECCO solenoids the best buy in the market today. 


WHO . «4 


SOLENOIDS 
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There is a type, model and size DECCO solenoid for every requirement. Write for DECCO 
brochures #572 standard models or #581 miniature models. 





OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 





65 


NEW 


PRODUCTS 





maximum pressure of 100 psi to 


operate 


Specifications: Develops liquid 
pressures to 50,000 psi at temper- 
itures to 500 F. Packing is alter- 
nate leather and bronze chevron- 
? 


type. Others available for special 


1 
ipple ition 
an nstrument « Inc 


ver opring, Md 
‘ircle 308 on Time-Saver Card 


FILTER ASSEMBLIES 
for service to 5000 psi 


Designation: Rigimesh 


Features: Use ultrafine wire mesh 
filter elements, made rigid by proc- 
ess that bonds all cross wires to 
each other. No relief valve offered 
Reinforced for 4500 psi differential 
“Tortuous path” of mesh 
vith high dirt capacity and long 


pressure 


service interval good for hydraulic 





fluids. Optional features include 
by-pass relief valve, built-in dif 
ferential pressure indicator to sig- 
nal when cleaning required. 


Specifications: Gives 98% removal 
ratings of 2, 5, and 10 micron-sized 
particles. From 0-5000 psi, —65 
to +275F. 
Aircraft Porous Media, Inc 
Glen Cove, N. Y 
Circle 309 on Time-Saver Card 


FIRE-RESISTANT FLUID 
is water-in-oil 
emulsion type 
Designation: Sunsafe 
Features: Fire-resistant, high vis- 
cosity index (130), good film 
strength at temperatures to 150 F. 
Antiwear, antirust. Two grades 


available—for industrial machines, 
systems and hydraulically-operated 
mining machinery. Non-foam, good 
emulsion, thermal, and oxidation 
stability. 

Specifications: For pressures to 
2000 psi. Oil-water ratio is 60:40 

Sun Oil Co. 


Industrial Products Dept 
Philadelphia, Pa 


Circle 310 on Time-Saver Card 


CHECK VALVE INSERT 

. is cartridge type 
Designation: Kepsel 
Features: To eliminate expensive 
machining, provide positive seal- 
ing action, long life. Flexible seat 





seal not hurt by dirt. For sub-plate 
and manifold block assemblies, 
pump suction inlets, pump conver- 
sions. Leakproof at all pressures, 
maintains low pressure drop at full 
flow, eliminates all threaded con- 


nections. 


Specifications : Constructed of 
steel, equipped with Buna-N seal 
for working pressures to 3000 psi. 
Temperature range —40 to +300 
F with cracking pressure of 1-2 
psig. 
Kepner Products Co. 
Summit, Ill. 
Circle 311 on Time-Saver Card 


MINIATURE AIR VALVE 
SOLENOIDS 

. . « for ac and de 
Designation : Models AVS-12, 24, 
115 





Features: These two miniature 
solenoids have many uses. DC for 
operation of MAV-2 miniature 2- 
way air valves and MAV-3 3-way 
air valves. AC for 2-, 3-, or 4-way 

Continued on page 70 
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| RESEARCH LABORATORIES 








Laboratories 


Applied Research... 


Development...Testing 
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Flexonics Research Laboratories is 
the unique combination of excep- 
tional talent . . . practical thinkin 

. . extensive experience ... an 
very modern facilities. 

‘he areas of primary interest are 
environmental engineering, hy- 
draulics, pneumatics, mechanics 
and metallurgy. 

Our laboratories perform vibra- 
tion, shock, high oa love tempera- 
ture, sand and dust, altitude and 
salt spray tests. 

Functional testing includes liq- 
uid and gaseous flow, high and low 
pressure, impulse, applied motion 
and leak detection. 


You are invited to write for 
your copy of Flexonics Capa- 
bilities Summary. 


. of 
cr FLEXONICS CORPORATION 


Fon’ 885 N. State Street 
Elgin, Ilinols 











APPLIED HYDRAULICS & PNEUMATICS 
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Your one best source for... 


EVERYTHING IN HYDRAULIC HOSE 


For hose, hose assemblies, couplings and adapters in all sizes and designs _ FACTORY PRESSED-ON 
.. depend on Flexonics. Skilled Flexonics application engineers have more ASSEMBLIES 

to work with . .. have unparalleled experience in supplying every segment * FIELD ATTACHABLE 

of industry. For large or small requirements — standard or special — consult FITTINGS 

and depend on the complete Flexonic capability. -LOW PRESSURE HOSE 


TOMORROW'S 
ENGINEERING 
TODAY 


September, 1959 


Write today for descriptive literature 


INDUSTRIAL HOSE 


FLEXONICS CORPORATION - 1385 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


Divisions 
INDUSTRIAL HOSE - EXPANSION JOINT - BELLOWS - AERONAUTICAL - AUTOMOTIVE 
Fiexonics Research Laboratories, Eigin, lilinois 
in Canada: Fiexonics Corporation of Canada, Limited, Brampton, Ontario 
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For a precision respirator 






















Bumpers— 
2 Hypaion 





Venturi—1 Hypalon, 
2 Neoprene 


Ceramic pressure 
switch 
3 Hypalon 





20 million cycles of perfect operation. Years of shelf 
life. Sporadic operation—long idleness, prolonged 
periods of operation. Extreme sensitivity, precision 
mechanism. Regular exposure to oxygen, ozone, med- 
ication. Reliability that can literally mean life or death. 


These are some of the requirements National® O-Rings 
meet in the revolutionary new Bird MARK 7® Respi- 
rator. Introduced little over a year ago, the compact, 
light-weight Bird MARK 7 is in use throughout the 
Free World and is hailed by anesthesiologists, surgeons 
and hospitals as a major advance in therapy for serious 
disorders such as polio, pneumonia, other lung dis- 
orders and coronary problems affecting breathing. 


National Welding Equipment Company, makers of the 
Bird respirator, state that the high order of depend- 


Van Wert, Ohio 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
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Air-mix valve— 
2 Hypaion 


Automatic timer— ‘ 
1 Hypalon, 2 Neoprene ‘ 





Pressure chamber seal— 
1 Neoprene (40 Durometer 






Breathing hose— 
1 Neoprene 







Chimney—1 Neoprene 


Uses National Hypalon O-Rings for 
dependability in home and hospital 


ability could not have been achieved without National 
Hypalon O-Rings. In addition to their stability vs. 
oxygen, moisture, medications and gases, the Hypalon 
rings are rugged, and are not damaged when press- 
installed over extreme-hardness ceramic bushings. 


A total of 15 National O-Rings are used in the Bird 
MARK 7. Nine are Hypalon, five are conventional 70 
Durometer neoprene rings and the 15th is a large 40 
Durometer Neoprene ring used as a static seal between 
the pressure chamber and main chassis. 


National O-Rings are available in standard sizes, com- 
mercial grade, or in special compoundings including 
Hypalon. For details or O-Ring engineer assistance, 
call the nearest National Seal engineer. Look in the 
Yellow Pages, under Oil Seals or O-Rings. 
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APPLIED HYDRAULICS & PNEUMATICS 





Aviation 


There are few industries which, for speed of evolution and 
progress, can be compared with the aircraft industry. The key to this 
rapid growth has been research, and it is in this field that ‘VSG’ 
variable delivery hydraulic pumps and transmission gears have played 
an important part not only in this country but overseas. 

Test rigs of various kinds both for airframe and jet engine 
development have incorporated ‘VSG’ equipment as being most 
suitable for giving that precise control necessary to simulate the 
required conditions. 


i > . This is just another of the highly varied applications of ‘VSG’ 
\\ l which has now been serving modern industry for over fifty years. 
SERVING MODERN INDUSTRY 


Beg Inede Mork 


VICKERS*ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SW! 
D2" 
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BETTER MACHINE CONTROL... 
FOR BETTER MACHINE PERFORMANCE 

























PILOT OR SOLENOID 
OPERATED VALVES 


DIRECTIONAL 
CONTROL VALVES 





VOLUME (FLOW) 
CONTROL VALVES 





— 2 





r 





The diagrams show but two of innumer- 
able circuits and systems where these 
versatile pumps and control valves can be 
used to advantage. 














































For metal working machines, industrial equipment, 
farm machinery, construction equipment, motor 
vehicles and marine applications... Specify ADEL 
Precision-Engineered Hydraulics for every mechan- 
ical operation in every industry. 

Complete engineering specifications are available 
upon request. 
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MISSOURI 
Corby y Company 
3942 W. Pine Bivd., St. Louis 
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Reliability in Your 
| Hydraulic Systems 





New Industrial Gear Type Hydraulic Pumps with capacities from 
% to 35 GPM at aunueen to 1500 PSI and yam to 3600 RPM. 


DISTRIBUTORS: 


ARIZONA 


Air-Oraulics Compan 


3135 N ~y Ave., Phoenix 
CALIFORN' 
Tegien Fngineerin Co., inc 
ington Dr., So. Pasadena 


1942 Hust 


COLORADO 
E. C. Wild Company 
1163 So. Cherokee St., Denver 
CONNECTICUT 
Air & Hydraulic Engineering Co., Inc. 


96A Howe St, New Haven 


HLLENOH 


Catching Engineering 


9242 Broadway, Brookfield 
INDIANA 

Neff Engineering Company 

2509 Washington Ave., Evansville 

2339 Crescent Ave., Ft. Wayne 3 

6101 College Ave., indianapolis 

707 So. — A St., South Bend 
MASSACHUSE 


Lincoln Supp! 
53 State St., S150) Compan 
340 Main St., Worcester 


1387 Main St., Springfield 
MICHIGAN 

Hydro-Mechanical Supply Co 

510 Shattuck Rd., Saginaw 


industrial Air & Hydraulic 
Equipment Company 


13324 Kercheval Ave., Detroit 15 
330 Ball Park Bivd., Grand Rapids 
MINNE 


SOTA 
Ringerud Equipment Co 


W JERSEY 
Air & Hydrauiic Equipment Co. 
86 Hudson St., Hackensack 


NEW YORK 
Tri-State Supply Co. 
11 Stone Ave., Brooklyn 33 


Onl1o 
industrial Air & — 


Equipment Compan 


3207 Cambridge St st. * 
by Sales Corpora 
1 Euctid Ave., wa Cleveland 15 


y Bobbs Air-Draulics inc 


A S.E. 12th Ave., Portiand 14 
PENNSYLVANIA 


—T Equipment Co 


301 E. Hunting Park i “philadelphia 


Frank T. Donnelly Company 

P. O. Box 11527, "pittsburgh 38 
RHODE ISLAND 

Lincoin Supply Company 

1139 Main St., Pawtucket 

wanes ON 

Ray Bobbs Air-Draulics inc., Seattle 
WISCONSIN 


Neff Engineering Compan 
5856 N. Port | or 
Milwaukee 17 








Edina Branch, Minneapolis 





NEW 


PRODUCTS 





valves. Solenoid coils easily remov- 
able, replaceable. 


Specifications: DC operating pres- 
sure is 150 psi. 12v., .64 amps and 
24 v., .32 amps. Measure 15¢x2%e”. 
AC is 110-125 v., .81 amps. Meas- 
ure 2x2%ex3%e" with mounting 
foot. 

Clippard Instrument 


Laboratory, Inc 
Cincinnati, Ohio 


Circle 312 on Time-Saver Card 


PLASTIC COIL SLEEVE 

. protects hose assemblies 
Features: Easily installed. Thermal 
and chemical resistant. Flexible. 
Protects hose lines from abrasion, 
insulates hot hose applications. Re- 
tains shape and flexibility under 





temperatures conditions from —20 
to +200 F. Unaffected by hydrau- 
lic oils. 


Specifications: Protects hoses with 
sizes from %-2” diameter. Sleeve 
for hoses up to 5” diameter sup- 
plied in coils of 50 ft.; for larger 
size hoses, 25 ft lengths 
Aeroquip Corporation 
Jackson, Mich 
Circle 313 on Time-Saver Card 


POROUS METAL DISC 
for 10 micron filtration 





















Features: Constructed completely 
of stainless steel fibers, designed 
for low flow and high contaminant 
or product collection. As replace- 
ments for multiple-stacked disc 

Continued on page 72 
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EASY AS IT LOOKS! 


NEW ADD-A-UNIT MANIFOLDS 
WITH ELECTRICAL PLUG-INS 
SIMPLIFY MULTIPLE AIR INSTALLATIONS 


Here’s an important air valve ‘“‘first’’! We have now 
engineered our MAC Dual-Seal valves with optional 
add-a-unit manifold bases. Two to ten of the bases can 
be combined quickly and easily-—-giving you a single, 
compact, inexpensive manifold to suit your exact 
requirements, take up far less space. 

As the picture shows, the manifold forms common 
inlet, common exhaust and common conduit channels. 
The side and bottom cylinder ports come in either 
34” or %” sizes. And if you wish to use more than one 
pressure, “‘add-a-units’’ let you isolate valves and 
feed pressure from each end. Bottom inlet ports are 
available, too. 

Now, we also have simplified valve wiring. Each 
manifold base has female receptacles (see picture) with 
attached plug-in leads for quick, positive connections. 
The valve body has male terminals pre-wired to the 
MACsolenoid. To connect, just plug in the body to 


the base. It’s as easy as plugging in a lamp... and it 
lets you replace a valve without any additional wiring. 
MAC design also offers standardized bodies, bases and 
solenoids (single or double); circular air-flow; and the 
valve is J.I.C. specified. Put Dual-Seal efficiency in 
your air operations now! Write for complete informa- 
tion or phone your MAC representative. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 
10030 Capital, Oak Park, Detroit 37, Michigan 


Export Representative: Ad Auriema, 85 Broad St, NYC 4 








UM Now, at your service NEW 
| ° m™ PRODUCTS 


jJamesbury . 


' 
' | 
t UNIT- BODY 
: units in use, or complete filters 


a % - : 
cuble - Seal with specifically-designed housings. 


] Specifications: Consists of two cy- 
HIGH-PRESSURE BALL VALVES lindrical sheets of Type 430 stain- 

less steel. Drainage members, clos- 

STYLE H SERIES ures of Type 304 stainless. High 
permeability with pore size of 10 

3,000-4,500 p.s.i. Range microns. Measures 6", has 10” 


o.d., 3” id. For wide temperature 











ranges, differential pressures over 
200 psi. 


Purolator Products, Inc. 
Rahway, N. | 
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VANE PUMP 
. for mobile hydraulics 





Designation: Series 45 


Features: Increased hp Pump 
housing holds any of three pump- 
ing cartridges, permitting easy 
change of delivery rate. All wear- 
ing parts are in a replaceable cart- 
ridge, replaceable in ten minutes 
for complete overhaul. Hydraulic 


.. outstanding design newly available to industry 


for * High-Pressure service 
* High-Vacuum service - mie 
® Handling of hazardous fluids bearing loads. Four-position cover 


® Cryogenic operations adds installation convenience. Inlet 
can be rotated in 90° increments. 


balance eliminates pressure induced 


Specifications: For speeds to 2000 
rpm, pressures to 2000 psi. Three 
models deliver 52, 63, and 75 gpm 
at top speed and pressure. At 1200 
rpm, 100 psi delivery is 34, 41, and 
48 gpm. Four-bolt SAE flange con- 
nections accommodate  2-bolt 
flanges. 


.no other valve has these outstanding features 


Unit-body construction 
Positively leakproof 
Full-flow capacity 
Indestructible in service 
Corrosion-resistant 
Contamination-proof ine 
Incomparable size-rating-test-burst , | Vickers Incorporated 


rformance ratio . , 
i Poubk Seal Circle 315 on Time-Saver Card 


—a newly developed and advanced valve de- - 


sign with broad industrial applications, available cv 
in eight sizes through 2", with 303 and 316 we = 


A 
‘ ; i a 
Stainless Steel or Carbon Steel bodies. Choice aa” For more 


of nylon or “Teflon” seats and seals. 


Distributors in principal cities. Ball Valves NEW PRODUCT reviews 


For further information, write: Data: Style “H” Series 





225-8 
JAMESBURY CORP,, 85 NEW STREET, WORCESTER, mass, turn to page 164 
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.. . Yours for the asking 
Take advantage of Victor's 
long experience with high 
pressure gas regulation to 
he!p solve your special 
problems involving flow 
rates, delivery pressures 
corrosive fluids and tem 
perature compensation 
Write, wire or phone us 
today. No obligation 
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You get precise regulation of high pressure gases with 





arce flow rates 


oar. 


ca Victor 
because Victo 


pressure to contro! the regulating diaphragm. The result is accurate delivery from 5 to 1 


inlet pressures to 15,000 psi 
and outlet pressures. Chart below shows operat 


MODEL 
NO. 


GDI10 
GD30 
GD31 
3D61C 
GD62C 
3D65 
6D65C 
GD80A 
GDB8IA 
GD86R 
@D100R 
GD100 
GD200 
GD700 
SR10 
LR20B 
LR20BSS 
LV10 
BPRIO 


MAX. INLET 
PS! 


3,600 
2,500 
3,600 
2,500 
3,600 
6,000 
7,000 
5,000 
10,000 
0,000 
6,000 
6,000 
6,000 
7,000 
3,600 
7,000 
10,000 


7,000 
7,000 


MAX. OUTLET 
PS! 
500 
2,500 
3,600 
2,500 
3,600 
6,000 
7,000 
5,000 
10,000 
10,000 
6,000 
6,000 
6,000 
7,000 
1,000 
7,000 
10,000 
7,000 
7,000 


FEATURES 


oad & bleed valve cont 


d & bleed valve contro 
ustment regulator control; 
self relieving 


spring jaded regulator 


egulator: self relieving 


Spring loaded; stainiess stee 


Loader vaive control 


Back pressure regulator 


+250 F. 





plus ability to obtain flows in excess of 50,000 scfm at maximun 
ng range of standard models 


MAX. FLOW 
SCFM 


250 
400 
600 
170 
200 
250 
250 
500 
800 
1,200 
20,000 
20,000 
50,000 
250 





Operating temperature range: —67 °F. to 


All models listed are field proved. Most are designed for panel mounting or remote control. They regu- 
late all non-corrosive gases, including oxygen. Stainless steel models available for corrosive gases and 
pressures above 10,000 psi. For complete specifications, write for Victor High Pressure Regulator sheets. 


VicIOR EQUIPMENI COMPANY °ii:i: 


Mfrs. of High Pressure and Large Volume Gas Regulators; welding & cutting equipment; hardfacing rods 
rs blasting nozzies; cobalt & tungsten-castings; straight-line and shape cutting machines 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 + 1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


FOR THE LONG RUN... 














it’s KOPPERS Piston Rings 


Where profit depends on keeping equipment in service, engineers 
recognize the importance of ring performance. That is why Koppers 
Piston Rings go into the finest engines in the world . . . why they are 
selected for replacement when better performance is demanded. 


Since the first diesel engine, Koppers has produced piston rings of 
predictable performance in a complete range of materials and a wide 
selection of types and sizes. If you have a ring problem, Koppers can offer 
you the benefit of their experience. Write to: KOPPERS COMPANY, INC., 
Piston and Sealing Ring Department, 4008 Hamburg Street, 


Baltimore 3, Maryland. 


Send now for Koppers recommended Piston Ring Set-Ups 
applicable to the engines which you operate. 





PISTON ano SEALING RINGS 


Engineered Products Sold with Service 
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and it takes Ne gtttee 


deppe  ttaee 


the higher the pressure — 
the better the seal 





the seals that pressure can’t lick 
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HYDRAULIC PACKINGS 


Both homogeneous and fabric 
reinforced types. Includes design, 
construction, sizes, applications, in- 
stallation, proper usage, service and 
temperature factors for V-rings, U- 
cups and piston cups. Single-page 
insert on homogeneous wiper rings 
optional. Text accompanied by il- 
lustrations, drawings, and _ tables 
Many product photos. Bulletin P- 
333 16 pages Crane Packing 
Co., Morton Grove, Ill 

‘ircle 400 on Time-Saver Card 


DIRECTIONAL CONTROL 
VALVES 


Both 2 and 4-way. Spherotor 
models for 0-3000 psi operation. 
Nine data sheets include schematic 
drawing, typical circuit applica- 
tions, flow characteristics, dimen- 
sions. Models have metal-to-metal 
seals, are spring and _ pressure 
loaded for positive sealing. Sara- 
sota Precision Products, Sarasota, 
Fla 
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HYDRAULIC POWER UNITS 


Packaged in single, compact 
unit Includes’ electric motor, 
pump and coupling, integral res- 
ervoir, automatic valving, and op- 
tional pressure switch. For pres- 
sures to 3000 psi. Complete de- 
scription of all components involv- 
ed. Photos, dimensioned diagrams, 
tables, power graphs, ordering in- 
structions. Catalog 20, 56 pages. 
Oil-Dyne Inc., Chicago 
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4-WAY VALVES 


For shockless hydraulic control. 
Provide fast directional control to 
30 gpm with operating pressures 
to 5000 psi for “% and %4” sizes. 
JIC Standards. Product photos, fea- 
tures listed. Typical circuits shown. 
Both solenoid and pilot operated 
types shown in dimension diagrams 





and photos. Application data. Or- 
dering instructions. Bulletin 240 B. 
Denison Engineering Division, 
Amercan Brake Shoe Co., Colum- 
bus, Ohio 
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VALVES, FUSES, FILTERS 


Include filters, check valves, un- 
loading valves, relief valves, and 
fuses for hydraulic power systems. 
Filters to 5000 psi shown; filtration 
to 10 microns. Valves rated to 3000 
psi. Dimensions, pressure drop 
charts, product photos, application 
photos, complete size specifications. 
Catalog 3000, 12 pages. Waterman 
Engineering Co., Evanston, Ill. 
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POLYPHASE MOTORS 


From %%-30 hp in frame sizes 
from 56-326U. Open drip-proof or 
totally enclosed, fan-cooled, explo- 
sion-proof types available. Product 
photos, features, specifications. Bul- 
letin SDA 105, 4 pages. The Peer- 
less Electric Co., Electric Motor 
Division, Warren, Ohio. 
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CARBON STEEL TUBING 


Either seamless or welded, for 
pressure uses. In sizes to 95%” o.d. 
for seamless, 4” o.d. for welding. 
Mechanical, physical properties of 
both types. Information given on 
five fabrication operations. Data 
Card 142B, 4 pages. The Babcock 
& Wilcox Co., Tubular Products 
Division, Beaver Falls, Pa. 
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FITTINGS & BENDERS 


Described in hydraulic, pneu- 
matic, and vacuum catalog. Flow 
charts, JIC piping for O-ring seal 
tube fittings, flare fittings, pipe 
fittings, tube benders. Lenz Co., 
Dayton, Ohio. 
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py of publications 
reader service card 


APPLICATION IDEAS 


For using air motors, compres- 
sors and vacuum pumps. Contains 
43. photos and case histories of 
current original equipment appli- 
cations. Diagrams show pneumatic 
principles used to perform func- 
tions on industrial machines and 
business and laboratory equipment. 
Booklet APP-459, 12 pages. Gast 
Mfg. Corp., Benton Harbor, Mich 
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FLEXIBLE COUPLINGS 


With flexing body that auto- 
matically compensates for all com- 
binations of misalignment and end 
float, and absorbs torsional vibra- 
tion. Selection data, service fac- 
tors, and size tables given. Prod- 
uct photos, diagrams. Bulletin 
A669B, 12 pages. Dodge Mfg. 
Corp., Mishawaka, Ind. 
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HYDRAULIC RESERVOIR 


Has no welds, eliminating con- 
tamination problems. Flexible. Built 
of pickled and oiled steel to be free 
of foreign matter to damage sys- 
tem. Product sketches show appli- 
cation, features. Specification table 
and diagrams. Hydro-Craft Co., 
Royal Oak, Mich. 
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VALVE-CYLINDER 
COMBINATION 


Provides rugged, compact unit 
for 200 psi air, water or oil. Op- 
tional features makes unit auto- 
matic within itself, eliminating ex- 
ternal rigid piping. Dimension 
table, part description table, and 
label cutaway diagram. Product 
photo, ordering instructions, flow 
chart. Various models diagrammed. 
Sizes 1, 1% and 1% in. bores. Dis- 
tributor list on cover of Bulletin 
91008. Airmatic Valve, Inc., Cleve- 
land, Ohio. 
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Hey, Herman... Snap-Tite valved 
couplings come in big sizes too! 













There’s a size and type to handle almost anything that flows 





' Snap-Tite can provide the right size valved coupling for most any use .. . with 
MM tea eat aaa quick off-on action wherever coupling or shut-off is required. 
q TO USE SNAP-TITE “H” series valved couplings for high pressure applications. High resistance to 
e A G heavy line surge. Sizes from 14” through 6”. Larger sizes on special order. 
“IH” series valved couplings for greater impact in air lines. 14” through 14”. 
. “E” series valved couplings for vacuum and very low pressure. Recommended 
for gravity flow. Sizes from 14” to 6”. Larger sizes on special order. 
f ) 8 § I 
“T” series valved couplings for hard to handle fluids. The only valved quick- 
t : disconnect couplings now on the market for fluid temperatures from —40°F 


: CONNECT—Full flow instantly to +400°F. Sizes from 14” through 3”, 


Snap-Tite valved couplings are available with two-way or one-way automatic line 


: -: Shut-off. They are normally furnished in alloy steel. Also available in brass, 
_ : aluminum, or stainless steel with a variety of finishes. 
V : : 
; aa * 


a" ie RR 


i : DISCONNECT—No flow instantly ; Write for Snap-Tite Catalog No. 58 
. . for more information on Snap-Tite fl 
§ HisenehecscesDeccsugeussecaes : valved couplings. 
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PLASTIC PRESSURE 


g-4g". The Polymer Corp., of Pa., 
Reading. 
Circle 412 on Time-Saver Card 


COMPRESSED AIR DRYERS 


Provide continuous moisture re- 


In five OD sizes ranging from 





CERAMIC FILTER ELEMENT 


Has uniform structure. Heat-, 
corrosion-resistant. Complete por- 
osity range. Designed for filtration 
of corrosive, high-temperature liq- 
uids. Product photos, specifications. 
Chart shows flow vs. pressure loss. 
Commercial Filters Corp., Melrose, 



































TUBING moval, positive water ejection from Mass. 

For continuous use in oxidizing lines. Automatic. Photo of Model Circle 414 on Time-Saver Card 
atmosphere to 225 F. Grade TR H25AP. Dimensions, nominal ca- . 
flexible polyamide tubing can be pacity rating chart. Application i 


BACK-UP RINGS 

For O-rings in hydraulic and 
pneumatic systems. Contains data 
how GLYD rings reduce friction, 4 
chatter; increase system pressure 
sensitivity, and protect ring life. 
Selection charts for id. and o.d. 
rings in sizes comparable to stand- 
ard O-ring range. Specifications, 
ordering instructions. Installation 
drawings. W. S. Shamban & Co., 
Culver City, Calif. 
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data sheets, label drawings. Cata- 
log S-100. Technical Designs, Inc.., 
Bedford, Ohio. 
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intermittent 300 F 
temperatures. Last 2-5 years in 
water at 150 F. Has lower burst 
than Nvlaflow. 


exposed to 


strength standard 





PLASTIC TUBING 


Described in combination bulle- 
| tin and price list. General charac- 
teristics of Synflex —N3— tubing, 
| including specifications. For air and 
| hydraulic systems. Synflex Products 
Division, Samuel Moore & Co., 
Mantua, Ohio. 
Circle 416 on Time-Saver Card 


AIR CONTROL VALVES 


In 2-, 3-, and 4-way types. In- 
line or sub-base mounted, single 
or double solenoid pilot and air 
operated. Product photos, specifi- 


eB ei ey cations, dimension tables. Cutaway 


ag . . and label drawings. Parts and valve 
Hyd rau I ic Cyl i nders selection tables. 24 pages. Hoff- 
man-Odom Co., Dayton, Ohio. 
e Specific Adaptations 
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e@ Basic Designs 
e@ Superior Quality 


Tuts ts BHEW’S 1500 pst Ser1Es DoUBLE-ACTING GENERAL- 
PURPOSE CYLINDER, designed around standard components, 
but custom-built to suit your application. Available in a 
variety of mountings, with or without adjustable or non- 
adjustable rod ends. 
@ Self-adjusting ‘‘V"’ packed rod glandse‘'U"’ cup seal on pistonse 
Honed steel barrele High-tensile, hard chrome plated rodse Packings 
for extreme high and low temperatures, most non-flammable fluids. 
Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- Inc.. Milwoukee. 
uct applications. You benefit from production economies; | a 

by rcle 418 on Time-Saver Card 
you get custom-built cylinders. 


PISTON RINGS f 


For permanent application, leak- 
proof. Seals same in both direc- 
tions, features microgrooves which 
allow rapid seating during initial 
cycling. Cutaway, label diagrams. 
Specification, wall thickness table. 
Price list. Grover Piston Ring Co., 








Let’s discuss your design and application problems — 










FREE! 
Write today for Hydraulic Cylinder Engineering Reference 
Data 18 dimensional basic designs for general - and 
special-purpose double-acting cylinders. SAVE TIME 






a For more reviews 


of FREE LITERATURE 















BENTON HARBOR ENGINEERING WORKS, INC. 
St. Joseph, Michigan 






622 Langley Avenue 


turn to page 172 
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Design Data and Application 





Hints 


on J-M Moulded Packings 


Here’s a “‘must”’ for your reference file— 
Johns-Manville’s helpful, new Moulded 
Packings brochure. Designed to offer you 
complete engineering details on packings 
for hydraulic and pneumatic applications 
in handy, condensed form, this booklet is 
packed with the data you need most at 
every stage of planning and design. 

In this compact handbook you'll find 
data on Johns-Manville Packings for pis- 


JOHNS-MANVILLE 


September, 1959 


tons and rods—including cups, Uneepac® 
Rings, V-Rings and Sea® Rings, Cumpac®, 
and Conepac. Data on pressure and tem- 
perature ranges and information on pack- 
ing materials are also included. 
Easy-to-read drawings show you com- 
plete packing and stuffing box details and 
information on follower ring designs. Op- 
erating characteristics and required acces- 
sories are spelled out to assist you in eval- 
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JM 


pucTs 


uating each packing for your application. 


MAIL COUPON TODAY [or your free 


copy of this informative brochure. 


Johns-Manville, Box 14, New York, N.Y. 


Please send me your new, free brochure 


on Moulded Packings, PK-126A. 
Name 
Title 


Company_ 











Address 





City 





Zone State 











HOW TO CUT DRAIN PERIODS, 


yet improve hydraulic performance! 


Drain periods for a hydraulic system may be extended 
many times over by switching from straight mineral oils 
to a premium oil. 

Chis has been proved time and again when the switch 
has been made to Texaco Regal Oil R&O without alter- 
ing any other operating conditions. 

It's obvious that draining hydraulic systems, cleaning, 
and replacing with new oil is costly. If one or more drain- 
ings can be eliminated the additional oil cost would be 
warranted. 

Straight mineral oil may be satisfactory for some 
systems, but tests show that Regal Oil R&O can extend 
the interval between draining at considerable savings. 
This premium oil is formulated to resist oxidation, rust, 
foam, and wear. 

And there’s a bonus! When you do drain, you'll find 
the system in cleaner condition. Save again on make-ready. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


The advantages of switching to Regal Oil R&O are so 
convincing that Texaco has made a film about it. We'll 
be happy to arrange a showing at your plant without 
obligation. Call the nearest of the more than 2,300 
Texaco Distributing Plants, or write to: 

Texaco Inc., 135 East 42nd Street, New York 17, N.Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri. — NBC-TV. 
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What’s ahead 


in fluid power 


for space craft? 


> pump requirements 





> high temperature fluids 
> space APU sources 


> reaction flight control 


future pump parameters 


e By FRANK MLADINICH, Group Leader, Hydraulic Systems, 
Grumman Aircraft Engineering Cor Bethpage, L. 1., N.Y. 


Can pump designers meet the challenge 
of future system demands? High temperatur 
large flow rates, and rapid response requirement: 


will tax present designs and materials. 


T° date, pump manufacturers have kept abreast of @ Temperature—lIn the latest missiles, pumps must 
advanced aircraft and missile fluid systems. operate in ambient temperatures that approach 1000 

As pressures, temperatures and speeds increase, F. The severest duty cycle is for ground-launched. 
pump designers are challenged to create new ma- long range missiles. Cryogenic propellents cool the 


terials and design concepts. 
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hydraulic components to extremely low temperatures. 
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\t engine ignition, the temperature climbs almost as 
fast as the missile. The pump must function effectively 
throughout this range. 

Airborne short-range missiles must survive cold 
soak aboard an airplane. During its short firing 
period, temperature climbs rapidly. Miniaturization 
leaves no space for thermal insulation. 

Small, ground-launched, short range missiles un- 
dergo the narrowest temperature changes. Because 
pump mass and bulk fluid provide heat sink properties, 
present pumps fulfill this requirement. 

The pump designer must furnish pumps of high 
volumetric efficiency, with no external leakage, to 
operate over these wide temperature ranges. Elas- 
tomeric seals may not be used because of degradation 
at high temperatures. Bearings operating in 1000 F 
ambient and extreme speeds with little or no lubri- 


cation present further design and material problems. 


@ Flow capacity Some missile systems require 
very high flow rates. Since space is limited, the obvious 
solution is to increase pump speed. This leads to many 
difficult design problems. The combination of high 
speed, high temperature, low lubricity fluid, and high 
loading. dictates relatively large bearing contact sur- 
faces. This increases the size and weight of the pump. 
\ bearing material with a high pressure loading 
capability is desired. It must also sustain impact loads, 
resist temperature and corrosion, and be machinable 
to lap-ht tolerances on a production-line basis. 
Despite these limitations, small pumps for modest 
duty applications have been made for speeds as high 


as 60.000 rpm 


fluids to 1000 F 


@ By WILLIAM P. MAYHEW, 


Staff Engineer, Advanced Fluid Systems, 
{pplied Research and Development, Republic Aviation Corp., Farmingdale, L.1., N.Y. 


A high lubricity fluid would permit higher pump 
speed. However, for chemical reasons, extreme tem- 
perature stability and lubricity do not go together. 
This places the wear problem with the materials 
engineers of the pump manufacturers. 

Pump response time to system demand is an im- 
portant design factor. Accumulators can’t be used on 
some missiles because of sensitivity to ambient tem- 
peratures and space limitations. The pump alone has 
to supply volumetric demands. 


e Higher efficiency—Pump volumetric efficiency 

is based on very close-tolerance, lap fits of pistons, 
sleeves, and other internal parts. Since mating parts | 
are often made of dissimilar metals, the difference in 
thermal coefficients of expansion will vary clearances 
and thus change leakage rates. A lower volumetric 
efficiency means that for a given flow requirement, the 
pump must rotate faster or the pistons be made larger. 
Leakage converts input horsepower to heat. The pump 
designer must balance these factors to arrive at a 
workable solution. 

Some missile system specifications call for such 
diverse pump requirements as high g loading for 
acceleration, vibration over particular frequency 
ranges, and long storage. 

The competition in providing energy and control 
systems is being intensified. Electrical systems, stored j 
gas systems, hot gas systems are all being considered 
for these applications. Hydraulic systems provide 
predictable and reliable energy from a compact pack- 
age with a good weight-to-horsepower ratio. As long 
as pumps can be made to meet increasingly severe 
requirements, hydraulics will continue as the chief $ 
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source of secondary power for missiles. 
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As missile ambient temperatures rise, new iiuids 


must be created to service the power systems. 


A new 1000 F fluid is in development 


to fill the bill. . 


HREE of the most important characteristics block- 

ing the development of high temperature fluids are 
bulk modulus, lubricity, and thermal stability. 

As temperatures increase, bulk modulus becomes 


. it resists radiation too. 


more important. A low bulk modulus causes excess 
fluid compressibility and spongy system response, 
resulting in flight control surface flutter. 

The fluid must lubricate as well as transmit power. 
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I'luid lubricity decreases in the higher temperature 
range, wearing the pump’s moving parts and decreas- 
ing its efficiency. Moving parts in other components 
may also seize or gall for lack of adequate lubrication. 

A fluid with poor thermal stability may decompose 
or form deleterious products at high temperatures. 
These particles may clog filters, pumps, or servo valves. 

As the speeds of advanced aircraft and missiles have 
increased, the operating temperatures of hydraulic 
systems have gone up too. 

MIL-0-5606 has served the aircraft hydraulics field 
well. It has good viscosity characteristics in the —65 
F to +-160 F range, is a good lubricant, non-corrosive, 
and compatible with most elastomeric materials used 
in components. By excluding air in later systems, 
its operating temperature has reached +-275 F. 

A disiloxane base, synthetic fluid, called MLO-8515., 
currently used on supersonic aircraft systems, appears 
to have a +350 F operational peak. Its properties 
compare favorably with MIL-0-5606. MLO-8515 is 
85% MLO-8200, a silicate ester Citself a 450 F fluid), 
and 15% diester to improve lubricity. 

To exceed the 4550 F maximum of MLO-8200, much 
work has been done with silicone base fluids. A chloro- 
phenyl methyl silicone has excellent viscosity-tem- 
perature properties and fair lubricity, but lacks 
sufficient thermal and oxidative stability and bulk 
modulus. Additives for correcting some of these de- 
ficient ies do not blend well with this fluid. 

Mineral oils, silanes and esters show promise for 
temperatures in the 600 F range. A pump tested with 
MLO-7277 at 550 F and 3000 psi was in excellent con- 





dition after 50 hours. The main defect of this mineral 
oil was its inability to meet the —65 F requirement. 

Re-entry vehicles, nuclear-powered aircraft and 
missiles will demand fluids that work at 1000 F. The 
only fluids which can meet this requirement today are 
liquid metals and polyphenyl ethers. Both of these 
fluids also have excellent radiation resistance. 

Liquid metals are used as heat exchangers in 
nuclear reactors. NaK-;-, a eutectic mixture of sodium 
(23%) and potassium (77%), is liquid from +14 
F to +1443 F, has a very high bulk modulus and is 
readily available. Drawbacks are: highly corrosive, 
little or no lubricity, hazardous to personnel. 

Polypheny| ethers, originally developed as radiation- 
resistant engine lubricants have a possible temperature 
range of +15 to +1000 F. Thermal stability, oxida- 
tive stability. and bulk modulus are satisfactory, even 
at high temperature and a radiation dosage of 10 
ergs per gram of carbon. Republic Aviation has 
tested polyphenyl ethers for periods of 5 to 10 hours 
at 1000 F temperatures with good results. 

Because a satisfactory 1000 F hydraulic fluid origin- 
ally did not appear to be available, pneumatic systems 
seemed to be the logical approach to high tempera- 
ture fluid power. However, systems employing gases 
such as air, nitrogen or hot gases must cope with 
problems of seal leakage and low bulk modulus. High 
temperature pneumatic components need extensive 
development before the industry can use them in high 
performance flight vehicles. In the meantime, hy- 
draulic systems will continue to the most reliable high 
temperature fluid power for aircraft and missiles. 


accessory power for space vehicles 


a By EUGENE T. RAYMOND, Senior Group Engineer, Mechanical Systems 


Boeing Airplane Company, Seattle Division, Seattle, Washington 


In future space vehicles, main engine power which 
is normally tapped to meet accessory power requirements 
will be generally unavailable. Therefore, independent 


self-contained power systems using either chemical, 


solar, or nuclear energy sources must be employed. 


Pp rarae cage or secondary power on a flight vehicle 
includes all power except that required for pro- 
pulsion. It is required for control of vehicle attitude, 
direction, crew and equipment environment, and 
utility functions such as landing gear actuation and 
fuel pumping. Loss of accessory power can prevent 
a space craft from re-entering successfully. Secondary 
power then becomes of primary importance. 

One of the main factors affecting choice of the power 
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unit is vehicle flight duration. For short duration 
requirements (up to 2 or 3 weeks), chemically fueled 
APU’s or electric fuel cells can be used. For longer 
durations, however, fuel consumption becomes ex- 
cessive and solar or nuclear power units must be 
considered. 


@ Chemically fueled APU—Power units using 
solid, liquid, or cryogenic propellents are the best avail- 
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SOLAR ENERGY CONVERTER of e 
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LIQUID MONOPROPELLENT decomposes spontaneously 
into a hot gas which drives the turbine. Hydraulic pump 
and alternator are driven from turbine gearbox. 






NUCLEAR SHIELDING controls radiation only in the 
angle enclosing the manned vehicle. The heat sink radi- 
ator is in the shielded cone to protect the crew. 


able energy sources for systems operating from 30 
minutes to several weeks. Hot gas from these sources 
is used to power turbine or reciprocating engine prime 
movers. Hot gas may also be used d‘rectly to pres- 
surize hydraulic accumulators, hot gas servo systems, 
or reaction control rockets (used to maintain vehicle 
attitude in outer space). 

Choice of a propellent depends on performance, 
logistics, ground handling, and storage reuirements. 
Longer operating time demands higher efficiency and 
lower fuel consumption. 


e@ Electric fuel cells—luel cells are similar to 
batteries. They convert the chemical energy of fuel 
(hydrogen) and an oxidizer (oxygen) directly into 
electricity. Two basic types merit serious consideration: 

a. The direct-acting type, in which gaseous H, and 
O, combine, d-c is current generated, and H.O 
liberated. 

b. The reduction and oxidation type, in which 
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electrolytes in the generating cell are regenerated by 
auxiliary reactions. 

{ An advantage of fuel cells is higher overall efficiency 
(estimated 60%). Because of their lower propellent 
consumption in some applications, the cells may be 
better than chemical APU’s for flight durations be- 
tween two days and two weeks. Though complex, the 
fuel cells have few moving parts and potentially could 
be very reliable. They are not yet fully developed, 


however. and will be relatively heavy. 


i @ Solar power units—Total radiant energy flux 
varies inversely with the square of the distance from 
the sun. On earth, this is 130 watts per square foot. 
Devices for utilizing solar energy include heat engines, 
and several types of direct thermal-to-electric and 
photon-to-electric converters. Heat engines and direct 
thermal converters require concentrators to properly 
focus the sun’s rays and obtain the necessary high 
temperatures. (Radiators are also required to reject 
heat from the cycle). Devices utilizing photon energy 
require large surface collectors to capture the neces- 
sary amount of sunlight. 

Four types of solar energy collectors or concentra- 
tors which are being considered are: 

a. Parabolic dish: a highly efficient collector and 
concentrator, but needs a precise orientation mech- 
anism. 

b. Parabolic trough: sensitive in only one axis, 
thus needs simpler orientation system. 

c. Flat plate, for collection only. Must be oriented. 
but it is not sensitive to angular error. 

d. Sphere; needs no orientation when its surface 
is covered with silicon conversion units. [t occupies 
four times the area of the flat plate. 

Because -of the weight and volume of this equip- 
ment, solar power units will probably be limited to 


power applications below 5 kw. When any solar power 


units are shaded from the sun. an alternate source 
(like a battery) is needed. Earth satellites at a 300- 


mile altitude may be in shadow for as long as 35 
minutes of a 90-minute orbit. 


e Nuclear power units— Nuclear powel! becomes 
the optimum energy source for vehicles with long 
flight times and higher power requirements. The power 
plant consists of the nuclear heat source, heat engine 
or thermoelectric converter, heat sink, shield, and 
controls. 

The heat source would be a radioactive isotope or 
reactor: the engine would most likely be a Rankine- 
cycle turbine: and the heat sink a condenser-radiator. 
It can best be shielded by physic ally isolating the 
APU from the crew area. While in the atmosphere. 
however, an alternate power source must be used to 
reduce radiation hazard due to air or ground scatter- 
ing of radiation particles. 


@ APU vehicle integration—In the case of the 
chemically fueled APU and the fuel cell, the integra- 
tion problem is primarily to meet vehicle envelope 
dimensions. In high temperature areas, the heat sink 
capabilities of the fuel can possibly be used for cool 
ing. Solar power units, with their erection, retraction. 
and orientation devices will require large storage 
space unless weight and size are kept to a bare mini 
mum. Inflatable erectors and collectors may be one 
answer. Nuclear APU integration is mainly a prob 
lem in shielding and providing storage space for the 
necessary large condenser-radiator. Incorporating this 
component into the structure is a strong possibility 

In summation, it can be said that the best efforts 
of the fluid power industry will be needed to design 
systems and equipment to pressurize, transmit and 
control fuels, hot gases, thermodynamic working fluids. 


and liquid metals for these systems. 


fluid power for the space pilot 


=" s 


Des gn Specialist 





HEN a manned satellite is placed in orbit, its 
pilot has to control its altitude with respect to a 
plane of its orbit. The control motions are similar to 
that of an airplane in its pitch, roll and yaw axes. 


- Reliability and simplicity are prime requisites. 
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e@ By WILFRED F. TALBOT, 


\ r Div. of Northrop Corp 


How will the satellite pilot control 
his vehicle? A dual servo system 


uses compressed air for reaction jets. 


Hydrazine, hydrogen peroxide and pressurized gases 
have been studied for possible use as fluid power 
media. Hydrazine has a higher weight-to-energy ratio 
than hydrogen peroxide which, in turn, exceeds that 
of air. Both fluids require catalysts for conversion 
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ORBITAL VEHICLE ATTITUDE 
CONTROL system uses reac- 
tion force of compressed air 
to maintain flight pattern. The 
reservoir for the automatic 
system has twice the capacity 
of the manual tank. Except for 
valve actuation, both systems 
are identical 





to usable hot gases. Hydrazine which is toxic in air 
needs careful handling. Hydrogen peroxide must be 
stored in a vessel pressurized by a high pressure, 
nitrogen-backed diaphragm and associated valving. 
\ difheulty with liquified gases in space is that with 
the gas and the lijuid in the same weightless condi- 
tion they can become mixed and foul the system. 

Though compressed air has relatively low energy, 
it makes satisfactory fluid for a medium-duration 
satellite. It is easy to handle on the ground, is not 
iffected by reasonable temperature changes, and pro- 
duces no heat. 

For a satellite weighing 3000 pounds, from 0 to 7 
pounds of force are required to control the roll axis, 
and 0 to 25 pounds for the pitch and yaw. As there 
are no natural damping means in space, over-control 
is a possibility, and the control forces must be ac- 
curately controlled. 

The space vehicle flight control system shown here 
is beth automatically and manually controlled. Com- 
pressed air is forced through six variable reaction 

































nozzles, one pair acting in each of the three directional 
axes. The forces of each nozzle pair act in opposite 
directions to provide clockwise and counterclockwise 
moments. Although the manual and automatic systems 
are almost identical, they are each independent. Reac- 
tion forces in the automatic system are proportional 
to the current in the servo valve. Reaction forces in 
the manual system are proportional to valve displace- 
ment by the pilot. Each has its own supply of com- 
pressed dry air. 

The pilot manually operates three control valves, 
selecting the automatic or manual system. If any auto- 
matically controlled axis malfunctions, the pilot can 
control that part of the system manually. 

The most important factor in such a compressed air 
system is minimum leakage in the valves or other 
components. A pressure gage for each reservoir in- 
dicates remaining air supply. Relief valves protect 
the system from over-pressurization if exposed to 
excessive temperature. 
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Pneumatics plays a big part 

in operation of a 200-mile missile 
which hits targets beyond 

the range of conventional artillery. 
Here's the development story 

on an actuator that sheds 


the burned-out thrust unit. 











FIG. 1. FIRST EXPULSION UNIT was actuated by 
electrical signal which set off explosive charge to 
connect compressed air. 


FIG. 2. FINAL UNIT based on revised calculations 
is much smaller, saves weight. Compressed air is 
always applied to the ram. 


Air actuators separate thrust unit 


FTER a missile’s thrust unit burns out, it must 
be separated from the missile which continues on 
in a ballistic path. This separation takes more than just 
detaching the two units, because they are traveling at 
the same speed and would remain together. The 
thrust unit must be pushed away. This creates a dif- 
ferent drag on the thrust unit than the missile, so that 
they then separate. 

Finding out how much force this takes and how 
far the force must act is a complex problem in aero- 
dynamics using such factors as missile speed, and size. 
But the actuator finally developed is a simple, single- 
acting unit. 

The first actuator which was designed for one ap- 
plication is shown in Figure 1. It was about twice 
the size of the later actuator which is based on revisea 
calculations. When the thrust unit is detached, an 
electrical signal to the switch fires the explosive 
charge. This forces back an air retainer in the ac- 
tuator, and compressed air is applied to the actuator 
ram. The area of the ram is approximately 3.76 sq. 
in., so that the force developed, with air at 575 psi, 
is 2200 lb. 

The smaller actuator which gave considerable 
weight savings is shown in Figure 2. It has pressure 
air applied to its ram from the moment of launching. 
As soon as the bolts which fasten the thrust unit are 


sheared, the actuator forces the thrust unit away. The 
actuator is a simple piston-and-tube assembly with an 
air connection at the end. It has a ram area of 1.22 
sq. in., so that it develops about 700 lb. thrust. 

One of the design problems of the actuator was in 
sealing the air. Some of the methods which were 
tried were lip seals, and O-rings which were used 
with and without back-up rings. The solution was in 
getting the proper fit, and the dimensions of the 
groove and silicone rubber O-ring are shown in 
Figure 3. 

The power source for the two expulsion units is a 
3000-psi accumulator which supplies various pneu- 
matic octuators in the missile at 585 psi through a 
pressure reducer. The expulsion units are connected 


into the system with 14-inch tubing. Ol 
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FIG. 3. AIR SEALING PROBLEM was solved by designing 
this O-ring installation. 












EXTENSION BOOM 


To meet short-period 

energy demands of several 
hundred horsepower, 

this compact skid-mounted 
hydraulic system supplies power 


for all GSE operations. 


BASE 


Portable power skid 
for Bomarc launcher hydraulics 


@ By PETER J. CALCAGNO, > 
{mer . 


Machine & Foundry ¢ 


TORED in a horizontal position in its shelter, the 


Bomarc missile must be raised to a 90 degree 


ittitude prior to launching. The launcher-erector hy- 
draulically supports, erects and launches the missile, 
is well as allowing for periodic ground maintenance. 
Power for these functions, as well as shelter door 
wctuation is derived from a compact hydraulic power 
package capable of high performance within a very 
short time limit. 

The main launcher-erector cylinder is trunnion- 
mounted with the rod end attached to the erector 
boom. Erection speed is controlled with a pressure- 
compensated flow control. Lowering speed is limited 
by a fixed, one-way orifice. Pressure compensation 
assures a fixed flow rate, independent of system pres- 
sure fluctuations and load changes. The erection cylin- 


WIND RESTRAINT ARMS 


~y 


CARRIAGE 


ERECTOR BOOM 


BLAST 
DEFLEC 


ERECTION CYLINDER (IN BASE) 


der has internal buffers at each end to minimize ac- 
celeration and deceleration forces imparted to the 
missile. A zero-position external buffer absorbs energy 
when the boom is lowered to the horizontal while 
loaded with a missile. 


@ Power package—This unit consists of four sec- 
tions: 
Pump and reservoir 
\ccumulators 
Control valves and manifold 
Control panel and instrumentation 
The base of the package forms the reservoir with 
level gage, relief valve, filler/breather, check valves 
and filters mounted nearby. A 9-gpm pump driven 
Concluded on page 138 
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Umbilical retraction 








Nose clamp 
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GROUND SUPPORT HYDRAULIC CIRCUIT shows the rela 
tionship of the erector-launcher functions. Individual! 
shutoff valves eliminate any function without affecting 
others. 







ACCUMULATORS NITROGEN MANIFOLDS 


ERECTION 
CYLINDER 
SUCTION 


RESERVOIR 


REAR VIEW OF POWER SKID shows power source and the 
accumulator banks from which fluid is distributed to the vari 
ous ground support functions during the launch cycle 





1959 


VALVE MANIFOLD 


CONTROL VALVES 
LAUNCHER SECTION 


CONTROL VALVES 
ROOF SECTION 


M MANUAL 


SYSTE 
SHUT OFF VAL VES® 


, PRESSURE 

















CONTROL AREA OF THE PACKAGE is seen in this 
front view. Floor area in center is for access to 
manifolds and shut off valving. Accumulators may 
be cut out of the system individually without im 
pairing operation. 
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Six counterbalance valves protect this erector 
as it raises over center and as it lowers. Two 
valves hold each of the telescoping lift cylind- 
ers in case of hydraulic line breakage. Because 
valve operation cannot be exactly synchron- 
ized, two more counterbalance valves were 
added in the main lines to prevent stresses by 


unequal cylinder forces. 


Counterbalance protection 


* By G. DUANE SHAW, The Rucker Co., Oakland, California 


NE of the basic problems in designing a missile 

erector. as well as an earth- moving shovel, is to 
protect against dropping the load if a hydraulic line 
breaks. To lock this Polaris erector at any position 
in case of emergency, Rucker engineers developed a 
circuit using counterbalance valves specially designed 
for controlled shifting. Because two cylinders raise 
the load, the valves must both be open before the 
cylinders are allowed to move. Otherwise one cylinder 
would act before the other, resulting in structural 


stresses. 


e Cylinder forces—Two, 2-stage, telescoping cylin- 
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HANDLE WITH CARE 
is the watchword for 
erecting delicate 
high priced missiles 
This mobile unit for 
the Polaris was de 
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- ri ders raise the erector over center. Each of these has a stage cylinders begin to extend. Stroke of the second 
e : : ; ae eee 
first-stage, ram type cylinder and a second stage, stage is mechanically limited to 57'2 inches. To pull 
n a“ ail . Thi . ws 
double acting cylinder. This double acting stage per- the boom back from its over-center position, the sec- 
; mits pulling the load back over center during lower- ond stage retracts, exerting a torque of 314,000 lb-ft 
ing from erected position. on the boom, at the point of first movement from the 
e ’ ° . ° . o.° ° 
Phe 82-inch single-acting stage moves first through fully erected position. When the second stage is fully 
te @ e pas ° . i 
an 85-inch stroke. The cylinders work on an effective retracted, the load is well across center, and the boom 
r . ‘ i 
lever arm of 99 inches and produce a torque of lowers by gravity. 
) ie = : 
1,170,000 lb-ft at 1250 psi. 
At the end of the first-stage stroke, the 7'2-inch @ Valve mounting—Since the counterbalance valves 
\- double acting cylinders exert 900,000 lb-ft torque on protect against line breaks, they should be mounted 
the boom. Peak force is required when the second .as close as possible to the cylinder. Then only a rup- 
4 
¥ 
} 
t 
if 
: 
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SIX JACKING CYLINDERS lift the vehicle during erection 
They are controlled individually by a 6-spool, manual 
valve (control panel at left) or together by one lever 
which shifts all spools at once 















VALVE CONTROLLING JACKING CYLINDERS has six 
spools in one body casting, plus an integral relief valve. 
Parallel connection permits operating one or more cylin 
ders at once. Fluid is directed to erecting circuit only 
when jacks are locked in position by the closed-center 
directional valves. 
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COUNTERBALANCE PROTECTION 




















































ture between the valve and the cylinder causes un- 
controlled cylinder movement. The valves are mounted 
rdjacent to the cylinder rod. Line mounted valves are 
ised, with the shortest possible length of pipe con- 
necting them to the cylinder port. To locate all hy- 
draulic lines at the same end of the cylinder, they 
pass through the cylinder rod. At a slightly higher 
cost, the valves could be sub-plate mounted on a 


machined flat surface on the side of the cylinder. 





@ Protective valve operation —When flow is di 
rected to extend the cylinders, it bypasses the down 
wting counter balance \ ilves through check valves. 
When the second stage starts to extend, discharge 
fluid from the rod end must pass through a countet 
balance valve. The pilot line for this valve is con 
nected into the pressure line. Since pressure required 
to lift the boom is well above the 100-psi setting of the 
counterbalance valve, the valve is open and passes 
fluid freely. 

lo retract the cylinders, fluid passes through the 
bypass checks to the rod ends of the second stage 
cylinders. Pressure again holds the other set of 
counterbalance valves open for free fluid flow. 

If a line breaks, pilot pressure which has been hold- 
ing the counterbalance valves open is ‘ost and the 
valves close to lock the cylinders in position. With 
two counterbalance valves for each cylinder, the boom 


s lo ked on either side oft its center position, 


e@ Cylinder synehronizing — Theoretically, con- 


necting the two cylinders and their protective counter- 
































CONTROL PANEL has six levers for individual jack con- 
trol, master lever for control of all jacks at once. Eleva- 
tion control (right) rides in an inverted U-slot. Moving 
the control to either side shifts the directional valve. The 
flow controls remain closed until the lever is moved down. 


balance valves in parallel permits dual operation. 
Practically, however, the valves cannot be made to 
operate simultaneously. This would give a momentary 
situation where one cylinder would extend while the 
other is still blocked, and would result in structural 
deflections and loss of cylinder synchronization. Be- 
cause of manufacturing tolerances, the valves do not 
operate at exactly the same pilot pressure, do not 


Continued on page 94 





1. MOBILE OR FIXED EQUIPMENT—A mobile erector 
is frequently used for test phases, a fixed or stationary 
installation for operational use. The mobile erector must 
have either a self-contained source of mechanical 
power to operate the hydraulic system or a source 
of electrical power which can be connected to the 
erector at the launching pad 


2. WEIGHT—Always a factor in designing mobile erectors, 
it may also be significant with fixed units which must 
be dismantled for transfer to another site 


3. OVER-ALL DIMENSIONS—The main cylinder is often 
the critical hydraulic element in keeping envelope size 
within limits 


4. HIGH FORCES IN SMALL VOLUMES—Hydraulics is 
at a distinct advantage. Its merit in this respect keeps 
down weight and size 


5. FLEXIBILITY, MULTIPLE OPERATIONS—Missile han- 
dling equipment frequently has to be modified during 
development. Also the power source may have to 
supply different operations. It may be possible to 
design reserve capacity in one or more of the system 
components. 


6. CONTROL—Missile erectors usually require variable 
angular velocity. Speeds may be high, but require 








10 FACTORS IN DESIGNING GROUND SERVICE EQUIPMENT 





smooth acceleration and deceleration. Fail-safe opera- 
tion is required. 


7. LOW G LOADING—A missile may be very delicate 
when lying on its side prior to being loaded and 
fueled. The missile mzy be able to withstand high g 
loadings in flight but extremenly vulnerable while - 
being handled on the ground. On some missiles, the 
skin is highly stressed when the missile is operational, 
because interior compartments are pressurized for 
rigidity. Also it must be handled with low g loadings 
on the ground because of connections for electrical 
power, fuel, instrumentation, etc. 


8. DUTY CYCLE—The equipment should be designed 
only for operation which is intended. Careful evalu- 
ation of the requirements results in better performance 
at lower cost. 


9. ENVIRONMENTAL CONDITIONS—Where the equip- 
ment must operate determines design requirements. 
Hydraulic equipment is available for extreme environ- 
mental conditions. 


10. COST—Low cost is the result of avoiding over-design. 
Too often, the specification tries to protect against 
things which happen very seldom, and calls for 
design far above what is practical. 
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Hand Pumps 
Still Provide Low Cost 
“Stand-by” Fluid Power 


COMMERCIAL hydraulic hand pumps are expressly engineered 
for installation on lower cost, utility equipment sold for inter- 
mittent or “stand-by” service. 

Typical applications are: (a) small highway trucks requir- 
ing a pump to operate cylinders that position snowplow blades 
used only seasonally, (b) fork-lift trucks, (c) tilt bed trailers, 
and (d) rotary tillers. 

COMMERCIAL hand pumps are operated with little manual 
effort, and because they occupy small envelope space can be 
mounted in the most convenient operating position. 

Many quality features insure trouble-free service often 
beyond the life of the equipment on which they are installed 
Features such as: renewable steel check valve seats; pump 
plunger seats that absorb wear and can be easily replaced; 
stainless steel, spring-loaded check balls; and full porting to 
maintain ample oil supply 

All expendable parts are relatively inexpensive, readily 
obtainable and easily replaceds 


L Hand Pump Performance Data 
ented , a i 7 Required Force (Ibs.) on Pump Handle 
































Model Piston “ay at Various Circuit Pressures (psi) 
Number; Dia. be goay 1000 | 1500] 2000 | 3000 | 4000 | sooo 
"| psi | psi} psi | psi | psi | psi 
| B301} 9/16") .2485; 16 | 24/| 32 | 48 | 64) 80 
B304} 3/4”) 4418) 28 | 42) 56] 84) — | — 
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B307 | 1-5/16"| 6903 |}~44 | 66/ 88} — | — | — 
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B309 | 1-5/16"| 1.353 | 88 te _ _ aon an 
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3 Types of Pumps Tailored to Your Installation Requirements 





(A) Complete unit: Hand Pump- 
Valve, and integral oil tank in either 
¥Y% gallon or 1 gallon capacity. 
Four holes in base for mounting. 





(B) Hand Pump-Valve...for top 
mounting to your tank. 








ho ee a“ 
' ‘ ' (C) Hand Pump-Valve...with % 
J ee ree inch pipe tap at side of pump for 
a ., connecting your low pressure hose 
P< . and remote supply tank. 
5 











If you need a low initial cost, simplified hydraulic system 
to position components on your original equipment, it might 
well pay to investigate the COMMERCIAL line of long-life hand 
pumps and cylinders. Write for free Catalog H-1. Address: 
Commercial Shearing & Stamping Company, Dept. A-36, 
Youngstown 1, Ohio. 


LONE RCITAL 


Shearing & stamping 
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Reduce installation and 
Replacement Costs 
.. Prevent Leakage with 


vasessnestlinit 
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Self-Flilare Tube Fittings 


The Efficiency Of A Flare Fitting — Can be used 
on thin wall tubing — provides a seal on the ID 
of the tube. 


The Easy Installation Of A No-Flare Fitting 

no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 


e Easy Assembly — Simply insert tube 
into fitting and tighten nut. “Rock 
Bottom” stop and signals that joint 
is sealed. 


' 


e Double Seal seals on both outside 


and inside of the tube. 
e Lower Cost — FLODAR’S Self-Flare 

fittings cost less to buy and install. 
Tube shearing and work hardening are elimi- 
nated’... FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of 
leakage or damage to tube and fitting. 
Priced competitively, this fitting is available in 
tube sizes from 's” to 2” and in steel, stainless, 
brass and aluminum. 


The Complete Line of FLODAR Products 
® Flare & No-Flare-Type Fittings Send | 
7 
© High Pressure Pipe Fittings for a copy of ‘ my 
FLODAR'S >) 
tube and ft 4 t: 


pipe fitting ~~ 
* “O"'-ring Type Porthole Fittings catalog 


STOCKS IN ALL PRINCIPAL CITIES 


F FLODAR Corp. 


* Straight Thread Tube Fittings 
* Metal-to-Me'al Porthole Fittings 


ny T AiR AVENUE . EVELAN 
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COUNTERBALANCE PROTECTION FOR POLARIS 


Concluded from page 92 





shift at exactly the same rate, and do not have the 
same flow characteristics. Even if it were possible to 
obtain matched valves, variations in spring fatigue, 
maintenance changes, and wear differences would un- 
balance them. 

Rather than attempt to synchronize operation of 
the safety counterbalance valves, two more counter- 
balance valves were added in the lines from the 4-way 
directional valve. Each of these is pilot-operated by 
pressure in the opposite line. They are set at 200 psi. 
When the directional valve is shifted, pressure must 
build to 200 psi before the exhaust line from the 
cylinders opens and the cylinders can move. Since 
the safety counterbalance valves are set at 100 psi, 
they are open whenever the cylinders can move. It 
is impossible to impose loads which would deflect 
the structure or get the cylinders out of synchroniza- 


tion. 


e@ Valve spool design—In the operation of large 
missile erector systems, another important counter- 
balance requirement must be met. A counterbalance 
valve must throttle fluid as it opens and closes, and 
it must have controlled shifting. Standard industrial 
and aircraft counterbalance valves were unsatisfactory 
for this job. While they can control cylinder speeds 
so that variations cannot be detected by eye, missile 
erectors have design requirements far in excess of 
common industrial applications. 

Because of the extremely short lever arm compared 
with the overall length of the boom, small variations 
in cylinder speed are magnified at the end of the boom. 
Because the boom must be light, it is also flexible, and 
deflects at relatively low speed variations. It can easily 
become a spring-mass system which amplifies any 
speed variations, so that erection or lowering must 
be stopped to prevent damage. Control with standard 
valves is too abrupt. The valve spool moves from full 
open to full closed too fast. 

Valves designed for this application have special 
spools and ‘close control of shifting speed. 

The spool travels a relatively long distance in shift- 
ing. Rather than tapered lands which give poor con- 
trol from fully closed to low metered flow, the valve 
has a hollow spool. Oil is metered through small holes 
drilled through the spool in a spiral pattern. With 
proper linear spacing of the holes, flow area varies 
linearly with spool displacement. 

Spool shifting is controlled by a throttling orifice 
and a pilot control head. Together with the larger 
diameter of the spool design, this gives excellent damp- 
ing of spool shifting. Damping can be varied to adjust 
spool speed. 


@ Speed control—Variable speed, both manual and 
automatic was required for erection and lowering. 
Since a variable volume pump would be too expensive, 
speed control has to be by valving. 

Flow control valves are connected to meter flow 
to the cyinders during erection, and flow out during 
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lowering. This arrangement controls speed through 
the full boom travel in both directions. 

The pressure-compensated flow control valves have 
both manual and program control. A program cam 
positioned by the boom actuates the valves to limit 
maximum speed according to boom position. The 
valves can also be controlled manually to obtain boom 
speed from zero to the limit permitted by the program 
cam. It is impossible for the operator to overspeed 
the boom. A programmer also controls acceleration 
and deceleration at the extreme ends of the cycle. 


e Directional control—A 3-position directional 
valve controls raising, lowering, and stopping the 
boom. The flow control valves are mechanically inter 
locked with the manually operated directional valve 
so that they are closed with the valve in the neutral 
position. The cylinders can be stopped by four meth 
ods: a. flow control valves, b. closed center directional 
valve, c. safety counterbalance valves, and d. main 
counterbalance valves. 

All controls had to be of the dead man type. This 
is done with spring-loaded valves controlling the 
jacks and the boom. Because of the controlled de 
celeration required, even in an emergency stop, the 
boom directional control valve had to be damped 
so it would return to neutral at a slow enough rate 
The damping also prevents accidental over-accelera 
tion by limiting the rate at which the flow control 


valves can be moved from zero to full open. DOC 


Helicoid Gages give 

Sustained Accuracy, 
even onthe 
toughest 

jobs 











% Exclusive Helicoid 
movement has no 

. gears, no teeth. Shock- 

proof construction 

protects accuracy 

through millions of cycles. 

% Bourdon tubes available in 





four materials—bronze, steel, 
stainless steel, and K Monel— 
won’t stretch, crack, or leak. 
* Six cases, including new solid-front safety case, 
meet every mounting requirement. 

% External pointer adjustment can’t be jarred 

out of position. 
* A complete selection of gages and accessories for 

hydraulic, chemical, and other service. 


Welle for Catalog G-52. 


HELICOID GAGES 


Helicoid Gage Division 
American Chain & Cable Company, Inc. 
929-H Connecticut Avenue ¢ Bridgeport 2, Conn. 
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NEW 
MANU 
LECTR 
VALVE 


Normally Solenoid Pilot Operated... 
Hand Controlled When You Need It! 


The valve can be actuated by hand, whether the coil is 
energized or de-energized. 





This provides advantages not usually found in ordinary 
valves: 


2” & On die setting and clamping set-ups 
requiring skill and judgment, the 
manu-lectric valve gives the accu- 
racy and safety of manual control 
during the critical alignment stage 
before letting power operation take 
over. 






%& On jobs where cement or powdery 
substances are handled, the manual 
control override enables the opera- 
tor to “work” hopper doors and free 
a sticking batch without interrupting 
the electrical cycle. 


% Operational or electrical failures in the system can be 
easily checked without the need for halting production runs. 


%& For situations where manual control is merely an emer- 
gency feature, the manual lever can be safety-wired to 
prevent accidental actuation. 

Whether manual control is an integral function of your pro- 

duction set-up or called for only on rare emergency occa- 

sions, it will pay to install manu-lectric valves. 


Compare the advantages... at so little additional cost! 


V2" Solenoid Pilot Operated Valve 
SE eer eee $59.75 
V2" Manu-Lectric Valve 1O46AHL Model..... 66.00 


Write for Air Valve Catalog Q-AV 


CONTROL VALVE DIVISION 
Wa 
“4 arksdale valves 
5125 ALCOA AVENUE e LOS ANGELES 58 ¢ CALIFORNIA 
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Look Again at the Curve! 


®@ LIGHTWEIGHT, TWO-STAGE “POWER PACKAGE” 
@ WT. ONLY 45 LBS., 1034” x 1256”, 17%" HIGH 


The amazing, new OTC “Vanguard” hydraulic pump- 
ing unit is a quiet-operating, precision-built, two-stage 
hydraulic pump, driven by a universal motor, and con- 
sisting of a gear pump for the low pressure stage and 
a five-cylinder, axial-piston pump (which is super- 
charged by the gear pump) for the high pressure stage. 
























All wearing parts are made of finest tool steel, heat- 
treated and ground and lapped to assure efficiency and 
long life. 

A variety of valves, controls and accessories are avail- 
able and are easily mounted to meet your particular 
requirements. 


Here is a power package that might well revolutionize 
much of tomorrow’s designing in high pressure. Your 
interest, in reading this far, is well founded! 


For bulletin and complete information, write: 
PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL COMPANY 


710 N. Cedar Street, Owatonna, Minnesota 
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High frequency vibration tests 
need fast servovalves 


« By LEE W. G. BEYDLER, Design Specialist and WM. W. McDOWELL, = /nstrumentation Supervisor, 


Norair Division, Northrop Corp., Hawthorne, Calif. 


















HE vibration tester for the Snark missile 
ground service equipment produces frequen- 
cies from 2 to 500 cps, at strokes to 62 inches f 


Since some of the test specimens weigh 2 tons. 


1 @Waee id i} pe+ om 
lectronic contro! equipment } Thy 
- 


> 








the tester was designed for peak block forces 
of 100,000 pounds. 


In previous vibration testers, the specimen 







was suspended by springs and a single actuator 


; Fe 
vibrated it. Control was poor and transmission : Fes! specimen 


2 losses high. 








Northrop engineers designed a multiple point 





input system to cover the full range of fre , M 4 
quency and amplitude. Four sets of servo-con- 1 \ 






trolled hydraulic actuators grip and vibrate the 






Wi: 


e | ia 
mVibrotion table 
* % 


specimen. The actuators have an 8 sq. in. piston 






area and a 7-inch stroke. 
@ Servo valve design—One of the most difli- 
cult phases of the project was designing the 






























control system. There were no standard servo 
valves available which would meet the cireuit 
requirements. It was necessary to develop a 


valve specifically for the system. , ia 


a= ee ERE orem 


( The valve had to operate at 1000 cps with 
i reduced output above that point. Its flow was 
er . . VIBRATION TABLE in its operating position between the 
f to be 6 gpm with no packing and no leakage. f f age re 
b ; h. 6 ‘| ‘call 5 = two sets of actuators. A hydraulic ram lifts the table for 
Phe design is basically a 2-stage electro-hy- access to the actuators. Test specimens weighing up to 
draulic servo valve. The pilot valve is a small, 4000 pounds can be tested on the machine 
l-way, closed-center spool, driven by a voice 
coil. This design is not as linear as a moving 
. py ang ibe 3 <== ELECTROHYDRAULIC SERVO VALVE shows pilot valve 
vane, but it permits a much wider swing in cap and main spool and sleeve at left. Pilot spool and 
‘ differential pressure. The tiny pilot valve spool housing is at right. Voice coil driver is within spider spring 
' . ° 
has a total travel of —.003 inches. 
Pilot valve output (differential pressure) is 
applied to the main spool. However, pressure 
is applied to a gain changer piston, of smalle: 
diameter than the main spool. 
/ 


Optimum gain change ratio of the gain change 
piston occurs when losses due to fluid flow are 
equal to losses in driving the inertia load. If 
enough oil were to be supplied by the pilot valve 
to drive the main spool directly at the required 
velocity, then the pilot spool would have to be 
much larger. By applying pilot flow to a smalle1 
area, the required main spool velocity can be 
attained. Carried to the extreme (a very small 
area) velocity would be very high, but available 
force would be insufficient to overcome inertia 
load of the main spool. Therefore, an optimum 
area was calculated where maximum velocity 
was commensurate with required forces. 
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HIGH FREQUENCY VIBRATION TESTS 









lhe optimum gain change ratio was calculated from 
the pilot spool flow rate, the oil-column spring rate, 
ind the mass of the main spool and gain change 
pistons. To reduce the mass of the main spool, con- 
siderable metal was removed. The finished spool re- 
sembles a short hollow cylinder with a number of 
large fins 

The main spool is constructed with what are essen- 

illy turbine blades. They offset the Bernoulli center- 
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MILITARY SPECIFICATIONS for vibration testing of trans- 
portation equipment call for frequencies of 2 to 500 cps 
with strokes to 6.4 inches. Acceleration in the lower 
ymplitude ranges is +5 g’s. 





ing forces by supplying an equal and opposite, axial 
de-centering force. The blades are a conical section 
on the spool minor diameter and are slotted at 45 
to the spool centerline. The slots provide an angular 
torque which rotates the spool when fluid flows. This 
prevents any slight dead band in the main spool travel. 
A 2-micron, built-in filter supplies clean oil to the 
pilot stage and to a small (12-gpm) jet pump. The 
jet pump takes leakage from two scavenge glands at 
the pilot spool, and discharges the oil to the system 
return lines. Since the pilot stage has no packing, 
valve leakage indicates jet pump failure. 
e Hydraulic power supply—A 108-gpm, 3000-psi 
pump driven by a 200-hp electric motor provides the 
hydraulic power for the system. The circuit has five, 
10-gallon accumulators manifolded to the main pres- 
sure line. They store oil for peak flows above the 
capacity of the pump. In case of malfunction, the 
pressure can be released and the oil unloaded to the 
reservoir through a balanced relief valve. The un- 
loading signal can be manual or automatic, through 
any one of several interlocks. 
e Performance—While the system was designed 
for sinusoidal vibration, tests show that it will also 
accept random inputs. The valve and actuator re- 
sponse ranges above 1000 cps. Consequently, the 
machine may be used for space-age environments 


also. OO 0 


Northrop’s developments in the vibration equipment fiel are | 


eing pro 
und sold under license by Wyle Mig. Corp Fl Segundo, Calif 
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FUNCTIONAL BLOCK DIAGRAM 


Main spool feedback 









Main spool feedback 








Main spool feedback 








Main spool feedback 





Cyl feedback 












Cy/ feedback 











Cyl feedback 











Cyl feedback 















CONTROL SYSTEM consists of four identical circuits elec- 
tronically synchronized. System No. 1 is the master and 
the other three are slaves. Synchronizing is done by 





detecting any error between two systems and summing 
it into one of the systems, forcing it to be a slave to 
the other. 
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TRUE PORTABILITY 


is why one man can service aircraft 


























psi : or missiles in minutes with Cornelius 
» 8 ground support air compressors 


in- Cornelius ground support air compressors are light 
enough to be handled by one man but don’t let 
their small size deceive you! When it comes to 
performance they provide pressures up to 3000 psi 
and air delivery up to 4 SCFM. Cornelius com- 


ed 


iso 


re- i pressors can often be wheeled into service and 
t 


he 
its Model 3790109 Model 3260101 


oO 7 SCFM — 150 psi 3.5 SCFM — 2000 psi 
e to stranded aircraft. 


complete jobs faster and easier than motorized 





equipment. They are ideal for “retriever” service 


because they are easily and economically flown 


| $ oa A complete Cornelius ground support service sys- 

tem includes compressor, moisture separator, oil 
a filter, inlet filter, relief valve, pressure gauge and 
high pressure hose. Pressure reservoirs, back pres- 
sure valve, pressure regulators and chemical driers 
are optional. Gasoline engine drive, hydraulic or 


“7 PRIMES 


electric motor drive as well as turbine drive can be 
used to power Cornelius equipment. All U. S. mil- 





itary services use Cornelius compressors. Aircraft, 





f ‘ ; , 
t missile, flame thrower and underwater demolition 
Model 3750303 Model 130R1409 : te askoesigues Ay 


3.5 SCFM — 3000 psi 2 SCFM — 3000 psi support are a few of their current applications 4 
Cornelius also manufactures compressors only, for 
mounting on your own multi-purpose ground sup- 

port carts. In addition, a complete line of small 
industrial compressors (up to 3000 psi discharge 
pressure) for OEM, lab work, production test 

work and maintenance are available. 


For true portability, one man operation and reliability 


la ete 


in a small, compact, low cost ground support compres- 
sor, talk with a Cornelius sales engineer or write 





today for more information. 


Model 3800100 Model 130R3500 
4 SCFM — 3000 psi 2 SCFM — 3000 psi 





ge 


ee AERO DIVISION 


ing 
to 557-39th Avenue N. E. * Minneapolis 21, Minnesota 








Pioneers in pneumatic systems for aircraft. 
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Hydraulic Power 
for short duration missiles 







































@ By H. J. HOWARD and R. W. McJONES, Preliminary Design Group, 


] dD i Snerry Rand ( orp., T orranc e, California 


HE mission for some of oul future air vehicles is | 

2ptimum weight non - propulsive power systems so dependent on the power to operate components 

within the vehicle that the auxiliary power system is 

50% Hydraulic fast becoming a key to future air weapon systems. 
% | 


ae . . . . 

55% A Missile hydraulic power actuates flight control surf- 
| | aces, nozzles, and numerous other devices, and drives 
Solid propellant 

— turbine H2¢+U/2 
Motor ~ | Nuc auxiliary power of a few years ago has progressed 


alternators and generators for electrical power. The 


from actuating flaps, landing gear, etc. to a source 





as vital to the completion of the mission as the pro- 

x propellant | | 

~ motor Hyorazmne 
motor = c power to secondary power to non-propulsive power 


pulsive power. The name has changed from auxiliary 


and now is just power systems which include energy 
sources, power extraction and transmission equip- 
ment, as well as various drives, generators, regula- 
tors, and controls to develop and deliver power to 
loads. 


@ Selection factors—Weight is a basic consider- 
ation in selecting a power system. Other important 





Hyorarine ‘ ‘ 

wane NN Fu considerations are installation, reliability, logistics, 

eae. a . safety, and development time. The significant effect 

~ “ : - . . . . 

Mydrazme NS —s 7 of weight on vehicle performance is characterized 
WC ™ r 

— be WY 2402 best by growth or penalty factors. These factors 

1 propelian - A < : 

fjurbine ~~ id 

AA ’ 


Ds 


show increase in the weight of the overall vehicle re- 
quired to maintain performance in terms of range, 
speed, and altitude for weight added by a sub-sys- 


zt 


Ss oe 
~Soalid propellant —_ a 
motor tem or component. Typical penalty factors range from 


1.5 to 2 for air-to-air missiles, from 30 to 70 for 
long range ballistic missiles, and up to 200 for a 
weapon system including the launching aircraft. 

The system offering minimum weight for a given 
horsepower and duration may be determined from 


z 
S 
t 
é 
x 
. 
wn 


<. e Figure 1. This curve complex was determined by 


finding the lightest system for each of several power 
levels from a series of charts of which Figure 2 is 
typical. 

A typical missile requires both electrical and hy- 
draulic power. Several studies have shown that when 





both power types are installed, the exact load di- 
vision does not materially change total weight. 
Therefore a load division of 50% hydraulic, and 
50% electrical (25% ac and 25% dc) is assumed in 
the curves of Figures 1, 2, and 3. 

For short duration applications, the specific weight, 
i.e. pounds per hp, of the equipment becomes more 
important than the specific propellant consumption 
Continued on page 102 
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FREE seno FoR THE “LOGAN CALCULATOR" 
A gift to you from Logansport Machine 
Company upon request. 


MEMBER: Natl. Mach. Tool Builders 
Assn.; Natl. Fluid Power Assn. 


September, 1959 


Illustrated—New 9700 Series 
Piggy Back Hydraulic Control Valve 


Meets J.1I.C. Standards 


LOGANSPORT MACHINE CO., INC. 


832 CENTER AVENUE, 


LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 


CD 100-1 AIR CYLINDERS 

CO 100-2 MILL-TYPE AIR CYLS. 

(CO 100-3 AIR-DRAULIC CYLS. 

(CD 100-4 AIR VALVES 

CO 100-5 LOGANSQUARE 
CYLINDERS 

0) 100-5-1 ULTRAMATION 
CYLINDERS 

C St PRESSES 

C2 FACTS OF LIFE 


0) 62 SURE-FLOW PUMPS 
C) 200-1 HYD. POWER UNITS 


( 200-2 ROTOCAST HYD. 
CYLINDERS 


C) 200-3 750 SERIES HYD. 
CYLINDERS 


(0 200-4 and 200-7 HYD. VALVES 
C) 200-6 SUPER-MATIC CYLS. 
0 70-1 CHUCKS 

(J ABC BOOKLET 


[) CIRCUIT RIDER 


TO: 


a 


COMBAT eee 
ADDRESS — 
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SHORT DURATION MISSILES 
















































of the fuel. For these applications, the type of power 
system is often named by the equipment used, such 
as turbine, hot gas motor, flywheel, d-c motor, and 
blow-down system. Longer duration systems are usu- 
ally named for the fuel used, such as hydrogen and 
oxygen, or hydrazine system. A typical specific weight 
comparison is shown in Figure 3 for a system duration 
of 0.01 to 0.10 hours. 

000 


BLOW-DOWN SYSTEM has a hot gas generator ignited 
from a squib. The hot gas at a constant pressure dis- 
places hydraulic fluid to the servo actuators. Return oil 
is expelled overboard. Sufficient oil has to be stored to 
complete the mission. The system is competitive on 
weight for only relatively short flight durations to 20 sec- 
onds. Its big advantages are that it uses no rotating 
equipment, has a minimum alert time to prepare it for 
operation, and permits convenient ground checkout. 


HOT GAS MOTOR SYSTEM has the lightest specific 
weight of the short duration systems. It uses low speed 
equipment (maximum 12,000 rpm) avoiding problems of 
high speed bearings and gearboxes. 

Operation is started by firing a squib actuator which 
sets off the solid propellant charge. Gas flow from the 
gas generator passes into the hot gas motor which oper- 
ates as an external combustion engine. The motor drives 
the hydraulic pump through a common internal shaft. 
No major alert time is required because squib firing is 
instantaneous. Hydraulic flow in excess of system de- 
mand goes over a relief vaive, eliminating a gas supply 
regulator. Filtration of the hot gas is not required before 
it goes to the hot gas motor inlet. 

Integrating the hot gas motor and hydraulic pump 
eliminates hydraulic shaft seals. Fluid from the high 
pressure supply lines lubricates the hydraulic motor. 
This system is the most attractive for short duration 
auxiliary power systems. A package unit including reser- 
voir, relief valve, and filter is shown below. 
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FLYWHEEL SYSTEM looks attractive from the weight and 
reliability standpoints if there is enough time to run the 
; flywheel up to rated speed. The system can supply a 
r constant speed motor which drives an alternator for 
electrical power. An integrated design is shown. 
































BATTERY POWERED SYSTEM use components which 
have been proved in actual missile flights. The equip 
ment operates at relatively low speed and permits com- 
plete ground checkout, except for the silver zinc battery. 
two to five seconds alert time is usually required for the 
squib-actuated electrolyte injection into the cells. 

This system has a direct source of d-c power often a ee Phage ye 
required in missiles. A variable delivery, pressure-com : os gst tn 
pensated hydraulic pump can be used to conserve energy Ae Bey Sig Ma Nie ag tee 
from the battery and reduce weight. Peak hydraulic power 
may be supplied by a small accumulator to minimize the 
battery weight. This system permits driving a remote 
electrical package. Where hardware is required immedi- 
ately, and some weight penalty can be tolerated, this 
system appears to be the most attractive. A typical 
: arrangement is shown. 
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TUhimiai... couple it... turn iton... 


with a MickeRs,“‘packaged” unit 
power is instantly available to operate 





your missile-support system 


Fast and easy installation is an impor- 
tant advantage of these “packaged” 
hydraulic power and control systems 
Vickers. It saves time at the missile 
“on-the-spot” labor 
charges low. That's important! Yet 
this fast installation is only one of the 
benefits you get with these factory- 
built power packages. 
Save Design Time — Since 1932 
Vickers has custom designed hydraulic 
power packages. Thus, we know how 
to avoid “false starts” and ean de- 
velop highly efficient units in a hurry. 
Eliminate Mismatching — Each 
power package contains compatible, 
balanced components all produced by 
Vickers. There are no hybrids — there 
is no need for “force fits’’. 
Save Space Units are surpris- 
ingly compact, yet all components are 
easily accessible. Solid steel drilled 
manifolds reduce piping and space. 
Components, lines and connections 
are kept to an absolute minimum. 
Simple Field Adjustment — The 
building-block concept is followed to 


ite keeps 





VICKERS INCORPORATED [| 
DIVISION OF SPERRY RAND CORPORATION 


Marine and Ordnance Department 
WATERBURY 20, CONNECTICUT 


DISTRICT SALES OFFICES: DETROIT, MICH. + EL SEGUNDO, CALIF. + MEDIA, PA. + SEATTLE, WASH. + WASHINGTON, D.C. 
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give component interchangeability, 
servicing ease and quick location of 
any malfunction. All components are 
individually tested; complete power 
units are pretested before shipment. 

Insure Predictability — Vickers 
designs and builds systems which meet 
the most rigid performance specifica- 
tions including predicted ambient 
temperature, weather and other con- 
ditions. 

Reduce Field Inventory — As far 
as possible, units are designed with 
components that are commercial 
‘shelf’ items. Inventories of ware- 
house stocks can be kept low because 
of component and part interchange- 
ability. 

How far advanced is your proj- 
ect? If it is in the design and de- 
velopment stage, we can immediately 
place a team of hydraulic specialists 
in your plant to work with your en- 
gineers. If it is in the “‘breadboard’”’ 
stage, let us give you an alternate pro- 
posal. On many applications we have 
suggested much improved power units 
at attractive production-line prices. 


Write for Bulletin 5303 
““Vickers Oil Hydraulics for Missile Systems’’ 
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CONTROL SURFACES on the 
mace are powered by a 1500 
psi, hydraulic system 


SERVO VALVES are electrohy 
draulic and receive feedback 
from linear potentiometers. Shut 
off valves are opened to bleed 
and flush the hydraulic system 
before launching 
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Fast response with 2-stage servo valves 


ONTROLS for a missiles traveling near the speed 

of sound must be fast. The slightest delay in 
position feedback reaction could send the missile 
hundreds of miles off course. 

For speed and accuracy on the Mace, Martin de- 
signers used 2-stage, nozzle-flapper electrohydraulic 
servo valves for control surface actuators. 

The stabilizer servo valve powers the missile’s 
T-shaped tail stabilizer. The actuator is in the vertical 
fin and linked directly to the control surface. Stabilize: 
speeds as high as 28 degrees per second are possible 
with a nominal gain servo valve, and normal aero- 
dynamic hinge movement. 

The spoiler servo system drives a cam which oper- 
ates the finger-type spoilers in the wings. Loads on the 
spoiler servo are largely due to cam and linkage 


friction. Spoilers have deflection speeds of 26 ips. 

The l-way servo valves are 2-stage,. electrically ac- 
tuated, proportional type. Flow is in direct relation to 
d-c input, They are not load-compensated. 

Before launching, the system is bled and cycled 
with external hydraulic power through ground test 
disconnect couplings. To flush the system, shutoff 
valves are opened, and the servo valves and actuators 
bypassed. 

An engine-driven, variable-volume, piston pump 
furnishes 1500 psi for the circuit. Pressure to the 
pump suction is maintained by a reservoir pres- 
surized from the high pressure side of the system. 

Five-micron filters are located in the high pressure 
lines to the servo valves. Each servo valve has a built- 
in filter in the first stage. OO! 





Anti-overrun valve controls 


One of the components specially designed for missile handling 
systems is a pressure-compensated, flow control valve. It meters flow 
from the launcher cylinder during raising and lowering of the missile. 

Here are the factors that brought its development. 
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ols! missile erection 


ng 
* By HARVEY JACOBS, Project Application Engineer, 


le. Marine and Ordnance Dept., 
} Vickers, Inc., Div. of Sperry Rand Corp., 
nt. El Segundo, California 


NE of the most critical points in designing missile 
handling equipment is the sensitivity of the missile. 
The hydraulic system for a launcher must accelerate 
the load smoothly and rapidly to the required speed, 
and then decelerate it to its final position for firing. 
Chis smooth motion should be maintained even when 





there is a changing or over-center load condition. 
Since launching equipment is usually as light as 
possible for transportation, it is also quite flexible 
mechanically. Variations in hydraulic pressure can 
be amplified through the natural frequency of the 
structure. This produces shock loads on the missile. 
Although the hydraulic system must be completely 
automatic, it must also be flexible enough for any 
emergencies. Stops and starts in the middle of a cycle 
must be at the same rate of acceleration and decelera- 
tion. A standard solenoid valve would shift much too 
fast for this speed control, resulting in high shock 
loads on the equipment and missile. This factor, and 
others such as flexibility of the structure and weight 
limitation has brought many hydraulic components 
designed for missile ground handling equipment. 


e@ Early systems—lIn the early launcher programs. 
the system most often used to control the erector 
cylinder had a standard, 4-way valve for directional 
control with a counterbalance valve for control of the 
overhauling (negative) load. Acceleration and de- 
celeration were controlled by cushions built into the 
cylinder. This was the best system that could be de- 
signed with the available cémponents, but it soon 
became apparent that it was inadequate. 

The standard 4-way valve was satisfactory when the 
cylinder was in its cushioned position, but it shifted 
much too fast when the load was moving. A valve 
shift resulted in severe slamming with high pressure 





surges and shock loads on the system erector and 
missile. 

Counterbalance valves were an even greater weak- 
ness. As the load passed center and began to fall, 
cylinder head-end pressure dropped, and the counter- 
balance valve closed, reducing flow from the cylinder 
to tank. When back pressure built up, pump pressure 
also built up, so the counterbalance valve opened. This 
resulted in a continuous hunting. 

Cylinder cushions to control acceleration and de- 
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Pressure—psi 


10_ 28 JO 40 60 
Erector arm aaa —degrees 


Stroke~in. 


10_ 20.30 40 50 6070 8 90 
Erector arm angle -degrees 


TYPICAL PERFORMANCE CHARACTERISTICS of missile 
launcher. Curves show variation in speed, pressure, and 
power as missile is raised for launching. 





ANTI-OVERRUN VALVE 








celeration were also unsatisfactory because of their 
limited control and the change in speed with tem- 
perature changes. 
@ Anti-overrun valve design—The anti-overrun 
valve, shown diagrammatically, is based on experience 
with bomb bay doors, dive brakes, and other aircraft 
applications which operate with extreme load changes. 
Che valve is a meter-out type which has a fixed orifice 
for control of flow. Hydrostats, or pistons which adjust 
variable orifices upstream from the fixed orifice, pres- 
sure compensate the fixed orifice so that it has a 
fixed pressure differential. Two hydrostats are used 
in this valve. Each acts in one direction of cylinder 
movement while the other is bypassed by a check 
valve. The metering orifices of the hydrostats are 
sized according to the head-end and rod-end areas 
of the cvlinder. 

\ motor-actuated, 4-way directional control valve 
s built into the valve assembly for emergency stops. 
It takes control away from the programmed orifice 
and starts or stops the launcher at a pre-selected rate. 
With mechanical control of the fixed orifice, the entire 
operation of the erector can be programmed. 

lhe complete cylinder control is in one package 

















EARLY MISSILE LAUNCHER SYSTEM had counterbalance 
valves to create back pressure when load became nega 
tive. Resulting rise and fall of pump pressure set up 
pressure surges. 
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5 Rules for 
Designed Missile Handling Equipment 


. RELIABILITY——The system should have the fewest 
components, lines, and connections possible. Com- 
ponents should have simple design. Movements should 
be kept to a minimum. Remember that the missile 
is no more reliable than the support equipment. 


~— 


2. PREDICTABILITY—Missile firings are all com 
pletely programmed and require a high degree of pre- 
dictability. The time from the detection of a target 
until firing must be measured in seconds. The hy- 
draulic system for raising the missile to its firing 
position must always operate exactly the same regard- 
less of external conditions such as winds, tem 
perature and changing loads. 


3. SERVICING—The “black box” concept is effective 
in designing for simplified servicing. All compon- 
ents are factory adjusted and require little or no 
adjustment on installation. This provides built-in 
stability rather than adjusted stability. It is im- 
portant because of the lack of highly trained per- 
sonnel experienced in hydraulic equipment at most 
missile installations. 


4. SAFETY—The load being handled is dangerous, so 
one of the first considerations must be for the 
safety of personnel and equipment. All equipment 
must be designed fail-safe. No equipment failure 
can affect the general safety of the area. 


5. COST—The designer must remember that the equip- 
ment often has to be produced in large quantities 
at a price the nation can afford to pay. 
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with no external lines, except to pump and tank. 
The valve is mounted directly on the cylinder to give 
the fail-safe feature. 


@ Design example—tThe launcher for the Navahoe 
missile shown in the illustration had to be light enough 
to fit inside a cargo airplane. The erector also serves 
as a transportation dolley to carry the missile from 
the storage area to the launching pad. There the 
erector brings the missile to firing position. In plac- 
ing the missile on the pad which is behind the erector. 
the missile center of gravity passes over the erector 
pivot point. This reverses the load on the erection 
cylinder. Since the navigational system is put in 
operation before the missile leaves the storage area. 
any shock could cause error, and extreme care must 
be taken to protect the missile. 

The system is powered by a variable displacement 
pump with the anti-overrun valve controlling the 
cylinders. A cam arm links the valve to the erector 
structure to give mechanical control of the measuring 
orifice regulating speed during erection. The load is 
very large, and the space is limited, so two erection 
cylinders are used. The cylinders are manifolded to- 
gether and mechanically synchronized. Though the 
Navahoe program has been cancelled, the development 
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work is applicable to other missiles. O00 
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: KEMP Regulators 
e 
> 
: Designed for automatic, dependable regulation of any hydraulic systems, Kemp 
a . * *¢ . 
. Regulators have been especially developed as precision components for all aircraft, 
7 missile, launching and ground support pressure regulating systems. All Kemp Regu- 
iK. 
ve lators are manufactured of highest grade materials and faithfully conform to strict 
military and commercial requirements. 
oc 
dh Kemp Regulators are precision engineered to exacting specifications and can be 
es provided to meet operating pressures varying from 0 to 5000 PSI. Rugged construction 
m . . . . *. . - 
‘a permits enduring operation under extreme temperature conditions ranging from —65° 
ic to 500°F. 
yr. 
or 
- Since 1946 KEMP AERO PRODUCTS has pioneered in 
- the field of hydraulic and pneumatic components through 
a, the scientific advancement of its product line. 
ist 
Consult KEMP first for information regarding pres- 
nt SOLENOID CONTROL VALVES PRESSURE SWITCHES sure regulating devices to suit your requirements. 
he 
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HYDRAULIC - PNEUMATIC COMPONENTS 
all WEST MILFORD, NEW JERSEY / PArkway 8-3755 


Fluid Power Specialists 





Selecting valves 
for missile pneumatics 


WITHOUT SPATIAL CONTROL, missile attitude remains 

nstant from the end of powered flight (position 2) 
where it is inclined at an angle of approximately 45 
degrees. On re-entry into the atmosphere (position 4) 
the missile would approach tail first. 
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PNEUMATIC SYSTEM regulates 3000-psia gas to 300-psi 
which is applied to four solenoid valves. Each valve con- 
trols flow to two reaction jets. Needle valve permits 
manual bleeding to set regulator. 
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Four pairs of nozzles control 
missile attitude. A 300-psi air 


circuit directs flow to the jets. 


FTER the propulsion phase of missile flight, while 

the missile is in a ballistic path, some method is 
required to make small corrections in its attitude so 
it will re-enter the atmosphere, nose first. Without 
such corrective measures, the missile attitude will be 
as shown in the drawing (left) so that it will prob. 
ably re-enter tail first. The structure will be subjected 
to very large deceleration forces which will break 
up the missile. 

This can be avoided by applying a force on the 
missile so that its axis is always parallel to its flight 
path. Upon re-entry drag forces are then a minimum, 
because of the small frontal area. Also the missile has 
maximum structural rigidity in this attitude. 

During the missile’s initial rise out of the atmos- 
phere, the flight path deviates from that required 
because of unusual winds, the jet stream, atmospheric 
conditions, and any irregularities in launching. Dur- 
ing powered flight, the missile is under its main con- 
trol system, but a small error at the termination of 
powered flight can cause a large final error in impact 
point. Therefore the system to provide proper re- 
entry attitude may also correct any deviations in the 
flight path. 


@ The system—Two control methods are aero- 
dynamic control surfaces, or fins, and reaction jets. 
Fins are useless in the vacuum of upper atmosphere. 
Jets work both in and out of the atmosphere. 

Four pairs of nozzles are spaced 90 degrees apart 
at the base of the missile as shown in the drawing 
above. The jets in each group are opposed so that 
by operating them in combination the desired turn- 

Continued on page 112 
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Now —with every Miller Cylinder—pipe-thread fittings 
(Tru-Seal) of the pressure sealing type are provided at no 
extra cost for sealing the cylinder ports. 


Additional advantages of these fittings are: 


1. All circuit piping and fittings can be easily 
positioned. 
Damage to equipment caused by high tightening 
torque is completely eliminated (especially on 
valves, pumps, etc.) 


Sealing material is Teflon, which is compatible with 
all hydraulic fluids (J. 1. C. Standard H6.2.1) 





Eng neering Bulletins 


+ 


on Miller Air and Hydraulic Cylinder 










Available on Request 
| a 7NO17 YORK RD., BENSENVILLE, 'LLINOIS 



























































HYDRAULIC FULL FLOW VALVES 


FLOW CONTROL, 
NEEDLE, CHECK, 
for Hydraulic and 
Air Applications 









designed 
right... 


priced 
right... 


plus 
liberal 
quantity 
discounts 


Patent No 


Model F Standord 
Flow Control Valve 
or Model N Needle 
Valve. 


TYPICAL 


APPLICATIONS 





yo MINIMUM PRESSURE DROP AND POWER LOSS 
| Oversize ports and passages give maxi- 
mum flow at minimum pressure drop, insure 


dg ' accuracy and response in hydraulic or large 
Figure 1 volume air cylinder control 
a 2 EASY FLOW ADJUSTMENTS under ful! pressure 
— Seal located at port to eliminate air or dirt 
0 traps. Gland structure equally effective on 
— pressure of vacuum 
Figure 2 SENSITIVE, CHATTERLESS BALL CHECK ... 
A Patented design insures rapid ball movement 
“pe to open or close at low differentials. 


’ FORGED BODIES permit higher pressures with 
J : wide safety margins. Aluminum — 3000 psi; 
Steel and Stainless Steel — 5,000 psi. Pres- 
aid sure ratings based on better than 5 to 1 safety 
ad a factor. All internal parts are Stainless. Write 

— for illustrated catalog 








nee ERT Ea Fig. 1—SPEED CONTROL for Double Acting 
7 Cylinders 
writ By Fig. 2~SPEED CONTROL for Single Acting 
~ Cylinders 
Fig. 3—SPEED CONTROL . . . Cylinders in 
parallel 


Fig. 4—RETURN SPEED CONTROL, typical hy- 
draulic hoist 

Fig. 5—Various uses of AUTO-PONENT Valves 
in hydraulic power systems 


WRITE FOR NEW CATALOG 


2917 Grant Street, Bellwood 
(Chicago Suburb) Illinois 
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SELECTING VALVES FOR MISSILE PNEUMATICS 





ing moment can be obtained. They are controlled by 
solenoid valves actuated by the guidance system. 

Jets 5 and 2 or 6 and | rotate the missile around 
the yaw (vertical) axis. Jets 3 and 8 or 4 and 7 rotate 
it about the pitch (longitudinal) axis. Rotation about 
the roll axis is done by all odd numbered jets or all 
even numbered jets. Control about these three axes 
is required for accuracy. 

The pneumatic system, shown in the diagram has 
four solenoid-operated, 4-way valves controlling flow 
to eight converging-diverging nozzles. Air or nitrogen 
at 300 psia is supplied from a pressure regulator. 
High pressure gas at 3000 psia is stored in a sphere. 
A needle valve is downstream of the regulator to 
bleed gas slightly when the regulator is first set. A 
relief valve protects personnel against over-pressure 
in the system. The bypass line around the regulator 
depressurizes the line downstream from the regulator 
when the sphere is exhausted after a missile checkout. 


e Components—Even though this system is simple, 
the design requirements were severe. The useful life 
of the missile is measured in minutes, but the com- 
ponents must operate for many hours. If the missile 
is checked out only once a week for three to five 
years, each component must stand 150 to 250 simu- 
lated flights, and it must always work perfectly. 

If there are ten components in a system, each with 
99° reliability, the system is 90% reliable. If there 
are five systems in the missile with 90% reliability, 
the missile’s reliability is 59%. Obviously, each com- 
ponent must be as nearly perfect as possible. 

Reliability is the missile designer’s religion, but 
his high priests are weight and space. It is possible 
to overdesign for reliability. System duplication and 
parallel circuits take up space, increase weight, and 
lower performance. Therefore, each component should 
be as foolproof as possible. 


e Pressure regulator—Thrust from the nozzles de- 
pends upon the regulated pressure which must be care- 
fully controlled. The pressure regulator must hold 
preset pressure closely while allowing a wide range 
of flow. The regulator must perform as well with one 
nozzle as with four. The regulator must also withstand 
vibration, high “g” loadings, and an extreme tem- 
perature and atmospheric pressure range. For best 
performance, the system should have a two-stage regu- 
lator, or better still, a separate regulator for each set 
of nozzles. However, such a system is bulky, heavy, 
and less reliable because of the number of compon- 
ents. It is preferable to use a single regulator. 

Thrust required from each jet is approximately 5 
to 10 lbs. The flow rate through the regulator is .095 
lbs/sec to .191 lbs/sec of nitrogen per actuated nozzle 
for this thrust. 

In developing this system, one regulator operated 
all right at room temperature, but at —65F some 
dynamic O-ring seals with a slight squeeze had 
shrunk so much they leaked, and the regulator failed. 
Moisture was another problem. The temperature drop 
of decompressing gas, and the high altitudes can cause 

Concluded on page 115 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


From HANNIFIN... 


unit construction 
to give you air valves 


that do more jobs 


One of the versatile—and most popular — Hannifin 
air control valves is this “CC” series, single-solenoid 
model. It is available for either 4%” or %” air lines 
and is gasket-mounted to its own base. This partic- 
ular base (one of three choices offered) can either 
be O-ring gasketed to your manifold or mounted 
over an opening in your bracket or machine. It will 
receive all four lines from below or take the inlet 
line from below and the two cylinder lines out one 
side. Or, you can make all connections at the sides. 
















When it comes to actuation, Hannifin offers an 
even wider selection: hand, foot, cam, pressure, 
single or double solenoid. 

When necessary, you can remove this entire valve 
from its base without disconnecting air lines. Or, the 
exclusive “spool-poppet” can be replaced without 
even breaking electrical connections. 









The “CC” series, like all Hannifin valves, is 
designed with “full flow” internal passages as large 
or larger than its rated pipe size. 









You will find these and most other Hannifin 
valves described in Hannifin’s new “Valve Finder.” 
Get your copy from your Hannifin man, listed in 
the A-Z volume of Thomas’ Register, or write: 








HANNIFIN COMPANY 


525 South Wolf Road « Des Piaines, !ilinois 










A DIVISION OF PARKER-HANNIFIN CORPORATION 









MICRO-CLARITY AT MINIMUM COST 


Leaf Plastics, Inc., prolongs the life of their 
injection molding presses by reducing wear on 
precision fitted moving parts through the use of 
CFC Honan-Crane Hydraulic Filters. They 
enjoy definite dollar savings in reduced down 
time, maintenance and increased productive 
man-hours. 

The CFC Honan-Crane Bulk Type Filter is 
used on each machine periodically. Oil is recir- 
culated from the hydraulic sump through the 
filter to remove all harmful contaminants. 


COMMERCIAL FILTERS CORPORATION 


MELROSE a MASSACHUSETTS 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON N DIANA 


with genuine Honeycomb Filter 
Tubes for controlled micro- 
clarity of industrial fluids. 





CF#C 
HONAN-CRANE 


lowers operating 
costs on 
Injection Molding 
Presses 


At Leaf Plastics, Inc., 
Yonkers, N. Y. this 
portable CFC Honan- 
Crane Bulk Type Fil- 
ter purifies the hy- 
draulic oil on nine in- 
jection molding 
presses. 


F 








CFC Bulk Type Filters offer 
complete protection against 
contamination of practically 
all types of oils. Two filter media are available 

cellulose for removal of suspended solids and 
Cranite (fuller’s earth) for removing products 
of oxidation. 

CFC Filters are engineered to your job re- 
quirements for high filtration efficiency at 
low cost. For technical literature or engineering 


assistance, write to Department AH. 


SL ,A 
ao 


FIVTERS 
¥ 





Selective filtration of oils ¢ water-oil 
separators « magnetic separators ¢ 
pre-coal filters « coolant clarifiers 

automatic tubular conveyors. 


HYDRAULIC FILTER 
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SELECTING VALVES FOR MISSILE PNEUMATICS 


Concluded from page 112 














icing and clogging of passages. Future designs may 
require heating tae gas to the regulator with auxiliary 
sources such as the rocket motor. But a truly satis- 
factory regulator must still be developed to meet 
these conditions: 

1. Operation from —65 F to +165 F 

2. Operation in an atmospheric pressure from 14.7 psia to 
0 psia. 
. Static loads of 20 g’s 
. Vibrational loads of 25 g’s 
. Outlet pressure of 300 +10 psia with an inlet pressure 

from 3000 to 400 psia. 

6. Maximum size 3 x 4 x 4 inches 

7. Fiow from 0 to 0.8 lbs/sec ot nitrogen with no appreciable 

change in outlet pressure. 

8. Completely reliable and foolproof. 
@ Soienoid valves—Valves have been developed 
further than regulators and the prime considerations 
are size, weight, and reliability. There is a selection 
in the present market, and the designer has his choice 
depending upon preference, experience, and applica- 
tion. For other than large valves (34 in. or more) a 
28-volt, d-c solenoid valve is the popular choice. 

Selection of components for a spatial control sys- 
tem is typical of the present missile system design 
practice. Each system must be as reliable and simple 
as possible, because of the complexity of the complete 
missile. Regulators, valves, and other components 
wherever possible are “off the shelf” items because 
their performance is well known. Ooo 
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‘ah Acia-Lelilomir-ite 
Write for Bulletin H-1 
i for more information or 
Telephone COLLECT 
: Syracuse N. Y. HO 3-3361 
: Ask for: 
M Alfred Gallauresi, Chief Eng. 
U or Wolf Vogler, Design Eng. 
Mm ° 
e i Machine Dept. 
d A OBERDORFER PUMP DIV. 
s 
- T TANK & COVER 3010 Thompson Rd., Syracuse, N. Y. 
PRESSURE CAPACITY RATINGS 
7 Pressure P.S.1. Delivery G.P.M. Motor H.-P. 
' 5o” Sa, GA SE, SNe 
ut 100 my 1.08 DS “Reet. ‘ota 
o 130 » Te = 
18 200 1.00 YW 
Using Hydraulic Oil of 170 SSU Viscosity at 100° F Temperature 
CYLINDER SELECTION TABLE 
Piston Cylinder Force Lbs. is a Cylinder 
Dia. 50 100 150 200 Speed 
Inch PSI PS! PS! PSI Inch/Min. 
1 39 78 117, | ~=+157 “| 294 
-oil __ Ww | 62 | 123 | 14 | 245 | 188 
x me | ss | wr | 265 353 ae 
: 157 314 471 | 628 73 
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Versatile Slumphrey 
Quick-Dumyp’ 


Valves Provide 


NEW FLEXIBILITY 


In Designing 


Pneumatic Controls 


Same Basic 
Valve Design 





Used in Pia STANDARD ROUND BODY 
*QUICK-DUMP” VALVE 
All Models r For In-Line Mounting 


PILOT ACTUATOR IMTAKE 4 ner 


~—! 
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“QUICK-DUMP” VALVE 
For Mounting on Manifold 


Choice of Manual, 7% 4 ee 4 va 





Electric, Piloted \ Ex 1S | NZ 
‘ A 
Operation f =a ) 
a 





NEW CARTRIDGE TYPE 
“QUICK-DUMP” VALVE For 
Inserting Internally in Manifold 
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BOMARC EXERCISER with dummy missile installed for test. Cylinders twist torsion bars to simulate fight loads on the 


missile in each of three axial directions 


How the Bomarc gets 
flight tested on the ground 


By OTTO GRUPP, Fi. d Engineer 


ITT Federal D on of International Telephone & Telegraph Corp., Fort Wayne, Indiana ° 


Rather than use a complex, modulating hy- 
draulic control system to simulate loading, this 
Bomarc exerciser has an on-off hydraulic sys- 


tem acting through torsion bars. 


ISSILE maneuvers can be reduced to simple har- 

monic motions in their pitch, roll and yaw axes. 
By actuating cylinders in each of these axes, all di- 
rectional attitudes can be simulated. The Bomarc is 
rocked back and forth in a uniform cycle through 
a small arc in each plane. Peak accelerations occur 
at the end (or turning) points, and peak velocities 
at the midpoints of the cycle. This sine wave con- 
figuration is derived from a constant flow hydraulic 
square wave by means of cylinder force twisting a 
torsion bar linkage grounded to a structural element 
of the exerciser. This mechanical conversion method 
eliminates the need for an elaborate hydraulic servo 
system. 
@ Supercharged Power Unit—The hydraulic sys- 








tem is built with standard industrial components. In 
the power package, a variable displacement pressure 
compensated pump is supercharged by a small, con- 
stant delivery pump. This booster pump feeds 60 psi 
oil to the main pump inlet to prevent cavitation. 
During startup a time-delayed solenoid valve is con- 
nected to the vent chamber of the main relief valve. 
Solenoid valve closing is delayed 2 to 3 seconds by 
a thermal timer after the pump motor is started, so 
that the pump is started under no load. A micronic 
magnetic filter at the outlet side of the pump removes 
contamination. 


@ Meter Out Flow Control—Fluid from the power 
package is distributed through two branch lines to 
control panels on the main base and on the pitch 
frame. Each branch line has an 1100 psi bladder ac- 
cumulator to supply peak impulses demanded by the 
system. Roll, pitch, and yaw motions are each con- 
trolled by a pilot-operated, 4-way solenoid valve. 
Each of these valves has a needle valve to throttle 
flow on the inlet line. There is a pressure compensated 
meter-out circuit for each valve. Each flow control 
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can be by-passed by the 2-way solenoid valve to main- 
tain constant amplitude 
a) . . . . 
Cylinder motion is linked to a torsion bar system 
to build up roll, pitch, or yaw rotation gradually to 
- full amplitude. 
to @ Locking System—Supply fluid for the locking 
h circuits passes through a pressure-limiting valve and 
‘ is reduced to 600 psi. Air piloted, solenoid 4-wa\ 
he 


valves activate lock systems in any plane of motion 
a The pilot system of the 4-way valves and the low 


i pressure accumulators use 90-psi shop air. Locking 
le ' cylinders are actuated simultaneously in each axis: 
. Ns four each in the pitch and yaw axes, and two in 
oO cs 


the roll axis. 
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PILOT-OPERATED, SOLENOID-CONTROLLED, 4-way valves 
distribute fluid to the actuating cylinders. Motion cylinder 
flow is governed by cee eananted flow contro! 
valves in the return line. 


ELECTRICAL, MECHANICAL AND HYDRAULIC compo- 
nents team to regulate and actuate an axial load. Cam 
times solenoid signals which govern flow to the cylinder 
Stroke is converted to torsional force acting on the 
missile. 
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New 
low-cost 
all-synthetic 
hydraulic 
fluid 











MAXIMUM FIRE PROTECTION 


Pydraul A-200 won’t flash or ignite—even when sprayed 
through the flame of an oxyacetylene torch.* Chemically 
“built-in” fire-resistance safeguards equipment, plant 
and personnel. And unlike other less expensive fluids, 
Pydraul A-200 leakage creates no fire hazard—there is 
no water to evaporate away, leaving flammable residues 
on walls, floors and ceilings. 


*AMS-3150B high-pressure ignition test 
































New Pydraul A-200 is the most fire-resistant synthetic 
.ydraulic fluid you can use! It protects expensive hydraulic 
quipment with “built-in” antirust, even when there’s water 
1 the system! It is stable—can be used year after year with 
o loss of lubricating properties or firesafety! 


Tey 


ou can add A-200 as “make-up” to your present all- 
synthetic fluid system. If you are using petroleum or wae”. 
water-based fluids, a few simple conversions set you up to CUTS WEAR AND MAINTENANCE 
run on Pydraul A-200. And ork longer need compromise Pydraul A-200 lubricates like finest petroleum oils, resists 
on water-based hydraulic fluids because of price. Pydraul “abuse” better than other fire-resistant Guids, minimises 
A-200 gives you all the performance of premium oils PLUS down time. Example: Vickers pump ring (above) shows 
firesafety PLUS lower cost! only 0.031 g. wear after severe 1000-hour test. 


Get all the facts NOW from your Monsanto representative. 





FREE BOOKLET! 
Complete facts, specifications. 
Use this coupon, or write: 


Pee Geeeeeerreresever Monsanto 


Monsanto Chemical Company 
Organic Chemicals Division 
Dept. FS-1, St. Louis 66, Missouri 


— so 








Please send me ( ) copies of the Pydraul A-200 booklet. 














NAME 
COMPANY —___ 

STREET ADDRESS STOPS CORROSION BEFORE IT STARTS 
av eown_stete Pydraul A-200 won’t rust metals, eliminates electrolytic 








corrosion. Perfect score on rust test (above) proves 
Pydraul A-200 protects metal surfaces, even if water gets 
in the system! 
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To meet system demands, Boeing had to devise 
some new component ideas in— 

& Actuators 

& Filters 

& Accumulators 

& Reservoir 


Power Transmission 


BOMARC LIFT-OFF. Streamlined housing on the top side 
of the missile contains hydraulic lines and an accu- 
mulator. 


Special component designs 
in Bomarc flight system 


* By DAN J. TINIUS, Vew York Air Brake Company* 


YDRAULICS aboard the Bomarc missile powers 

the flight control system, including guidance and 
the aerodynamic control surfaces. Electrical signals 
from guidance commands control electrohydraulic 
servo valves and they regulate control surface motion. 
\ motor-driven, variable displacement pump delivers 
8 gpm at 3000 psi. MIL-H-5606A fluid, with contami- 
nation controlled to 0.3 milligram per 100 milliliters 
is used in the system. 

Main components of the system are installed as a 
package near the aft end of the missile. Stainless steel 
tubing conveys power to the elevator linear actuator. 
the gimballed rocket motor linear actuators, and the 
rudder hydraulic motor. Fluid lines are brought for- 
ward under an external fairing along the top side of 
the missile to the aileron and roll stabilized bulk- 
head hydraulic motor drives. An accumulator is also 
mounted near the forward end of the fairing. 


e Filtration—Output flow of the pump goes through 
a magnetic-micronic filter. The magnetic portion, a 


Boeing design, was developed to combat magnetic 
contamination of servo valves. Fluid flows through 
iron filings packed between poles of a magnet. The 
magnetic flux in the small gaps around the iron par- 
ticles draws magnetic particles out of the fluid. 

Filter efficiency increases as it loads up, until a very 
heavy deposit causes the fluid to by-pass the filter. 
As the amount of trapped contaminant increases, the 
pressure drops to a minimum and remains at that 
level. To protect the system from non-magnetic solids, 
a micronic filter element is located within the mag- 
netic element and downstream of it. A differential 
pressure relief valve opens, and by-passes the fluid 
around the micronic filter when the pressure drop 
across this element exceeds 100 psi. The collapsing 
pressure of the micronic element is 350 psi. 


e Accumulators—Two 150 cu. in. cylindrical ac- 
cumulators used are chromium plated in the bore to 
prevent magnetic contamination and provide suitable 
wear properties. Electroless nickel plating is now being 
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Kidde foot-operated brake vaive 
(Installed on the F-27) 


idde lever dual brake valve (Installed on F-27, 
e Havilland Caribou, and Howard Ventura) 


Kidde handwheel-operated brake valve 
(Installed on Convair 880 and 600) 





F8U, F8U-3, and Aero Commander) 


Kidde pneumatics give you 


POWER PLUS FOR 


EMERGENCY STOPS! 


Component parts of a pneumatic emergency aircraft brak- 
ing system, the Kidde valves shown here illustrate just one 
way you can put versatile, dependable pneumatics to work 
for you. All of these Kidde valves are “modulating’’— give 
you complete braking control from full off to full on, and 
can even be used to steer aircraft on the ground. 

In operation, pneumatic brake systems draw air from 
either a 3000 psi fiberglass or steel “bottle”. This air 


District Sales Engineering Offices 
Dallas, Tex.—Dayton, Ohio—St. Louis, Mo 
San Diego, Calif.—Seattie, Wash.—Van Nuys, Calif.—Washington, D. C. 








Walter Kidde & Company, Inc., Aviation Division, 916 Main Street, Belleville 9, N. J. 


supply can also be used to operate emergency landing gear 
systems or other devices on the aircraft. 


Fully proven in flight, pneumatics can probably solve a 
number of difficult problems for you. Kidde has the man- 
power, the facilities, and the tested pneumatic components 
to build primary pneumatic systems or emergency pneu- 
matic actuating devices. Let Kidde help you start using 
safe, dependable pneumatic equipment. Write Kidde today ! 


Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd. 
Montreal—Toronto—Vancouver 


Kidde lever-type brake valve (Installed on the 
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AILERON AND RUDDER motors are geared down to re- 
duce flutter effect caused by fluid compressibility. Basic 


components are grouped in the power package. . : 
evaluated for this purpose. Tests with crack-free 


chromium plating show that there is no wear when 
cycling the accumulator piston between 2000 and 3000 
psi for 500,000 cycles. In earlier accumulators, leak- 
age problems arose from air precharge expelling fluid 
from the system. In redesign, a venting system was 
incorporated to prevent air from leaking to the fluid 
side of the piston. Venting both sides of the piston 
to the atmosphere cut maximum air leakage to a rate 
of 2 cc/hr with a precharge of 2000 psi corrected to 
10 F. 


@ Reservoir—The piston-type reservoir proved its 
reliability in vibration, high temperature, and cycling 
tests. A rod sight gage is for ground servicing, and 
an overflow port prevents pressure build-up from 
thermal expansion of the oil. The port is uneovered 
when the piston reaches the end of its travel. The 
return line pressure to the pump is kept at 65 psig 
with 3000-psi pump pressure. 


@ Power package—The hydraulic power package, 

consisting of the main components, is mounted on 

a door panel to withstand vibration and transmit 

structural loads across the door opening. The panel 

is not hinged, but it may be unbolted and supported 
POWER PACKAGE mounted on a miss'le panel. The vari- on brackets for ground test. When the missile is in 
able displacement pump with its d-c motor, the dual the launcher, hydraulic components are serviced 
filter, and accumulator are in the foreground. Reservoir through a smaller access port. 


is in the background. . 
@ Actuators—Linear actuators position the elevator 


and the gimballed rocket motor. Servo valves are close 
coupled to the cylinders to minimize oil-column length 
for maximum flutter stiffness of the elevator. The 

Concluded on page 124 


Circle 108 ==> 








free 
hen 
GOO 
pak- 
luid 
was 
luid 
ston 
rate 
1 to 


RELIABILITY EMPHASIZED 

In its new ENVIRONMENTAL LABORATORY, testing at Moog is taking on new 
dimensions as it expands and becomes an integral part of the design 
and development process. Look to MOOG for advanced design 

and relicbility in electrohydraulic servocomponents. 





were 





SERVOCONTROLS, INC. PRONER AIRPORT, EAST AURORA, NW. Y. 


LEADING INNOVATOR AND PRODUCER OF ADVANCED ELECTROHYDRAULIC SERVOVALVES 





% 


< 
# pxo®™ 


1399 S. TENTH ST. 


RUBBER 
BONDED TO METAL 


Take full advantage of the best properties 
of rubber and metal by using Goshen’s 
exclusive GORBOND process. It gives per- 
manent, dependable adhesion of rubber to 
most anything. Parts fabricated by Goshen 
from natural, synthetic and silicone rubber 
compounds are successfully bonded to 
metals, plastics and other materials. Facili- 
ties are unique and modern .. . for 
handling large or small quantities. 


On your very next bonding problem, 
call a specialist from Goshen. 





GOSHEN, INDIANA | 


SPECIAL COMPONENT DESIGN 





Concluded from page !22 


piston seal is pressure loaded to insure stiffness and 
meet friction requirements. The rod seals are MS 
28775 O-rings with spiral Teflon backup rings. The 
cylinder bore and the piston are chrome plated to 
resist wear. Preloaded, double-row, self-aligning roller 
bearings at both ends of the cylinders eliminate back- 
lash. A potentiometer mounted within the piston rod 
feeds back elevator or rocket motor position to the 


autopilot. 


e Motor drives—Rudder and ailerons are driven 
by hydraulic motors through reduction gears. With 
gear reductions of about 800:1, the effect of hydraulic 
fluid compressibility on control surface flutter is 
greatly reduced. Inboard gear-drives support the hy- 
draulic motor, a position potentiometer, and a tacho- 
meter. Inboard and outboard gear boxes are coupled 
by a torque tube with universal joints at either end. 
Outboard gear boxes are coupled to control surfaces 
with a crank arm. 

Roll stabilization of the Bomarc is maintained with 
a special bulkhead whose attitude is kept constant 
within a few degrees of the horizontal by a hydraulic 
motor and gear drive. A pressure control servo valve 
modulates motor torque to overcome drive friction 
between the bulkhead and the missile body. Rate 
gyros on the bulkhead are used by the autopilot to 
limit the signal to the servo valve. 


@ Servo valve test—The flow control servo valves 
on the aileron, rudder, elevator, and rocket drives, and 
the pressure control servo valve on the roll stabilized 
bulkhead drive, are the components in the system most 
sensitive to fluid contamination. Because the hydraulic 
system reliability depends on them, an extensive test 
program for servo valve contamination resistance was 
undertaken. Using controlled contamination, valve 
hysteresis was monitored until failure occurred. The 
servo valves which demonstrated acceptable hysteresis 
vs. contamination level were then evaluated in the 


entire missile control servo loop. 


@ Temperature—tTests have shown that the hy- 
draulic system operates satisfactorily at temperatures 
above 400 F. The static and dynamic seals fail at 
500 F, the apparent high temperature limit of the 
system, and system performance drops below accept- 
able limits. An analysis of the horsepower require- 
ments vs flight time shows that the system is not 
expected to exceed 420 F in flight. The maximum 
temperature usually will range between 300 F and 
100 F. 000 


* At the time this article was written, Mr. Tinius was with 
the Boeing Airplane Company, Pilotless Aircraft Division, 
Seattle, Washington. 
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Watts “TORNADO ACTION” filter 
with new Automatic Drain 


Designers — and users — of air-operated tools and equipment 
specify Watts filters because their superior filtering action and 
moisture-removing qualities have proved their efficiency. Now, 
with Watts’ new automatic drain, you can have truly automatic 
filtering, too. 

Watts “HIGH EFFICIENCY” filters remove condensate 
from air lines so effectively that draining of the bowl, in some 
instances, becomes necessary as many as three times daily. To 
meet the demand for labor-saving components, Watts has de- 
signed the “Auto Drain”, a completely automatic drain filter 
which incorporates all the features found in the standard Series 
602, 603 filters. 

By use of the pilot principle, efficient and dependable re 
moval of foreign particles and liquid condensate is attained. 
When liquid rises, the float admits air to the pilot valve cham- 
ber, opening a scavenger valve and allowing the trapped liquid 
and impurities to be blown out the drain opening. 

Available in full range of sizes; 4%” through 1”. Transparent 
bowls for pressures up to 150 PSI; metal bowls for pressures 
to 250 PSI. 


How Watts “Tornado Action” removes 
condensate and dirt from air lines 


Curved inlet @ directs incoming air in downward 
helical pattern. Larger impurities and condensate 
are “thrown out” by centrifugal action, collecting 
on bowl sides and spiraling downward past baffle 
® into quiet chamber for draining-off. Baffle 
traps sediment in quiet chamber © and allows 
only dry air centrifugally cleaned of larger impuri- 
ties to reach filter element @ where finer par- 
ticles are filtered out. 


WATTS 


FILTERS @ REGULATORS e LUBRICATORS 
YOUR SAFE SPECIFICATION 


WATTS REGULATOR COMPANY, 10 Embankment Road, Lawrence, Mass. 












LANDING GEAR IS INSTALLED on Regulus test mis 
siles to cut development cost. Only normal mainte 
nance and servicing is permitted after a flight. In 
addition to air operations discussed below, the nose 
boom is pneumatically folded for storage 


ARLY in the Regulus development program, a de- 

cision had to be made between hydraulic and 
pneumatic actuation for wing and fin folding, test 
missile landing gear, surface control, and brakes. After 
considering loading, cycling frequency, load reversals, 
rigidity required, duration of operation, and environ- 
mental conditions, an air-oil system was selected for 
wing and fin folding. Landing gear and brakes are 
pneumatic. Fine control for surface actuation required 
a hydraulic system. The following discussions of each 
system point up the reasons for these choices. 

Life requirement of the hydraulic and pneumatic 
components is about 80 hours, based on 16 flight 
operations of 5 hours each including time in the air 
and on the ground. The components operate only 
about 20% of this time at maximum temperatures, 
so requirements for high temperature design are re- 
duced. 

Simplicity was stressed in designing the Regulus 
for maximum reliability. As few components as pos- 
sible were used. All hydraulic systems have the same 
type of fluid to simplify handling and servicing. They 
are closed systems to prevent contact between air and 
fluid. No emergency air systems are installed. 
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3000-psi air systems for 


@ By C. G. BROCK, Hydraulic Lead Designer, Chance Vought Aircraft, Inc., Dallas, Texas 








e Wing-and-fin folding—Ffor compactness in stor- 
ing the ship-based missile, the wings and vertical fin 
fold. Positive locking with a visual indication is re- 
quired in the extended position. Operating time is 
limited to 15 seconds. 

Because of the thin wing and fin panels, sequencing 
had to be by eleetrically operated valves rather than 
pilot operated valves or mechanical linkages. 

Two air bottles, charged to 3000 psi, pressurize 
piston type, air-oil accumulators. Because of booster 
action resulting from a difference in piston areas in 
the accumulators, the hydraulic system is pressurized 
to 3400 psi. During one cycle, air expansion drops 
system pressure to 3000 psi. 

The actuators for the wings have two opposing 
cylinders as shown in the circuit diagram. Two flexible 
hoses which carry fluid between the cylinders are 
connected to pistons which are integral with the ac- 
tuator cylinders. These pistons extend and retract to 
take up hose slack, because there is no room for 
folded hose. 

The fin cylinder has a double piston. To erect the 
fin, one cylinder retracts, pulling up the fin by a cable. 
The other piston folds the fin to about 19 degrees 
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the Regulus 


above horizontal. The piston attached to the cable 
damps this action. The pushing piston then disengages 
and the fin continues under its own inertia. 

When the missile erects, the platform actuates the 
spread yalve, pressurizing the spread accumulator and 
the spread system. The fold accumulator is vented 
through the fold valve. The wing panels spread and 
the fin erects. When each panel is in position, a limit 
switch actuates valves A and*C which direct fluid to 
the locking cylinders. 

In case of binding during erection, increased pres- 


sure actuates the pressure switch which energizes the 


dump valve to relieve cylinder pressure. If a launch 
aborts, the wings and fin fold automatically 
the missile lowers. 

e Landing Gear—Recoverability was a major re- 
quirement of the flight test missile to keep down test- 
ing costs. Because flights were planned for the dry 
lake beds of California. extendable wheels were de- 
signed for the test missile. 

Gear operation is required approximately two min- 
utes prior to touch-down to minimize aerodynamic 
drag. Maximum allowable operating time in flight is 

Concluded on page 130 
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WING-AND-FIN SYSTEM spreads wings and erects fin. 
As missile is raised to firing position or lowered, launch- 
ing platform actuates spread or fold valve. Solenoid 
valves A and C are energized after the wings are spread 
and the tail is erected. They connect fluid to the wing 
lock cylinder and the fin lock cylinder. Solenoid valve B 
is energized after the wings and fin are unlocked for 
folding. It connects fluid to the wing and fin folding 
cylinders. e 





Lock indicator 


(spring loaded) Collet retainer 
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Air port——> 





Collet lock 
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4 Unlock 











GEAR ACTUATING CYLINDERS have internal locks to 
hold them extended. Collet deflects inward when engag- 
ing the collet lock. Before the collet is locked, the collet 
retainer deflects against the spring force. As the collet 
slips into the locked position, the collet retainer moves 
under it and locks it. A spring-loaded pin gives a visual 
indication that the cylinder is locked. 
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Air bottle 


Air supply connector (extend) 


Moin door 


Main door 


LANDING GEAR SYSTEM is controlled by 2-position main 
contro} valve which connects air to extend system vent- 
ing retract system, or vents extend system. Pre!oad 
valve connects air pressure to nose gear door cylinder 
to cushion it during opening. Main gear and nose gear 
cylinders are also preloaded from retract air connection 
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Meet your need for CHEMICAL RESISTANCE 
with hose of Du Pont TFE resins 


Completely inert to non-flammable hydraulic fluids, hose lined with TEFLON 
TFE-fluorocarbon resins also provides the combination of other properties 
you need for reliable low-maintenance hydraulic lines. It is tough and 
flexible, with exceptional durability under continuous flexing, impulsing 
and torque stress. It offers high resistance to heat: TFE resins are rated for 
continuous service up to 500°F. With overbraiding, hydraulic line pres- 
sures up to 6,000 psi are being achieved. 

These are some of the reasons you should find out more about hose 
lined with TFE resins in hydraulic applications. For more information 
consult your dealer, or write: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., Room T-39, Du Pont Bldg., Wilmington 98, Del. 
In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


Hoses lined with TEFLON are used here to handle 
emicals and solvents in compounding cosmetics, 


colog , room deodorants and insecticides 
Waxy” surface of TeFLon prevents holdup, ab- 
sorbs no odors, and permits easy cleaning for service ‘ B 
wes without contamination 
até 5 . 


Terton is Du Pont’s registered trademark for TFE-FLUOROCARBON RESINS 


flea arbon resins, including the 
BETTER THINGS FOR BETTER LUVING THROUGH CHEMISTRY 


1s Ae 
lFE (etrafluoroethylene) resins discussed herein 
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This is an actual photograph of 1¥2" Springfield “400” hose. 


design with 
67" 









If you design fluid handling, 
transfer, or hydraulic equipment, 
you already know Teflon hose. 
Wonderful! Except, up to this time 
larger diameters were not really 
flexible. But now look! 


SPRINGFIELD “400"** WITH FINGER FLEXIBILITY 
ONLY TITEFLEX HAS IT! 








@ Minimum bend radius: only 31% times 
the hose diameter! Thanks to the exclusive 
TITEFLEX process. 


@ Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 

almost endless. 




















@ Available now up to 2” in diameter, lengths to 
25 feet (soon to 50!). 





@ Fittings prove failure-proof—right up to burst 
pressure of hose! 









@ In many cases, a shorter Springfield “‘400” hose 
can replace extruded hose at big savings. 


Springfield “400” has already made exciting news 
in scores of applications—new uses crop up 
every day. How about your field? Our 
bulletin will set design ideas clicking. Ask 
your TITEFLEX distributor (see the Yellow 
Pages) for a copy. Or drop us a line direct. 























Do these Springfield “400” applications 
suggest anything to you? 


TANK, CAR, BARGE, MILITARY VEHICLE 

application © CHEMICAL ¢ HIGH TEMPERATURE AIR 
@ PLASTIC COMPOUND © HOT TAR AND ASPHALT e 
LIVE STEAM © CORROSIVE FLUID © HIGH 
TEMPERATURE HYDRAULIC SYSTEMS © AIRCRAFT: 
high temperature fuel and lubricating systems e@ 
MISSILE: fuel and oxidizer lines of vehicles 
and ground support ¢ 





titeflex inc. springfield mass. PACIFIC DIVISION * SANTA MONICA * CALIFORNIA 
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*Teflon is a duPont trademark 
**T.M. of Titetlex, Inc., Pat. Pending 
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‘ EA Brake control volve 


BRAKE SYSTEM releases parachute for initial decelera- 
tion after touchdown. Differential braking senses move 
ment of fin to apply pressure to either brake or vent it 
through brake control valves 


30 seconds. When extended and locked in place, the 
year has to withstand the high landing loads without 
assistance from the pneumatic system. 

System pressure was selected as 1850 psi for opti- 
mum weight-vs-strength relationship. Aerodynamic 
heating results in maximum compartment tempera- 
tures of approximately 300 F. Calculations were made 
to convert operating time in flight under load, to 
operating time at sea level under no load. Flow 
control restrictors were adjusted to control operating 
time until it met the required limit. Calibration of 
these adjustable restrictors gave data for fabrication 
of fixed restrictors used in the missile. 

The pneumatic system for retraction with manu- 
ally closed doors is simpler than a full mechanical 
retraction system, because it requires no mechanical 
or pneumatic sequencing devices for door operations. 
Retaining air pressure gives cushioning during ground 
operation. 

When the main control valve is shifted to extend 
position, all actuating cylinders are pressurized. How- 
ever, the gear remains latched in the up position until 
the doors are opened. The doors are held closed by 
over-center mechanisms. A safety valve between the 
air supply and the main control valve vents the sys- 
tem to prevent inadvertent operation of the system. 
Each actuating cylinder has an internal lock to keep 
it extended. 

With the missile on the launching platform and 
the gear extended, an external air supply is connected 
to the retract connection. When retracted, the gear 
engages up-locks. During retraction, the extend sys- 
tem is vented at the main control valve. The doors 
are closed manually. When the nose gear door is 
closed, a linkage opens the preload valve applying 








1000 psi air presure to the nose gear door cylinder 
and the main gear cylinders for pre-loading. Pressure 


in the nose-gear door circuit is then reduced to 200 


psi by bleeding through the bleed valve. These pres- 
sures are best for smooth ground operation. 


e Brake System—Because of the low lift of the 
Regulus, it lands at high speeds, and initial decelera- 
tion is required prior to braking, to prevent tire 
blowout. The simplest way of slowing down is to 
release a parachute (parabrake). 

Steering during deceleration could not be done 
by the rudder’s deflections alone because of its small 
surface area. Another method is differential braking 
of the wheels. To do this, some mechanical motion 
must be monitored to signal which wheel brake should 
be pressurized. Since the hydraulic system operates the 
control surfaces even during reduced engine speed, 
the motion of the rudder is used to actuate valves 
controlling braking. 

On touchdown of the missile, compression of the 
nose gear oleo strut actuates a limit switch which 
energizes the parabrake valve. This actuates the para- 
brake cylinder releasing the parachute which is pulled 
out by gravity and suction of the slipstream. 

Three seconds after the parachute is released, the 
differential brake valve is energized admitting com- 
pressed air, regulated at 290 psi, to both brakes. As 
long as the missile holds a straight course, under 
control of the autopilot, both brake control valves re- 
main open, and both brakes are applied equally. If 
the rudder moves 5 degrees or more to the left, the 
lever arm of the left brake control valve follows the 
larger radius of the cam and remains open. The lever 
arm of the right brake valve follows the cam’s smaller 
radius and the valve shifts, venting the right brake. 
Action of the rudder to the right produces opposite 
actuation of the brakes. 


e@ Hydraulic Control System—An autopilot-actu- 
ated hydraulic system positions two elevons and the 
rudder to control the missile’s direction. It must hold 
the control surfaces rigid in any position, and move 
them under varying load conditions. 

Pressure was established as 3000 psi, and cylinder 
sizes were calculated for the required force. Pump size 
was then determined from surface rates and cylinder 
sizes. An accumulator gives additional flow during 
maximum surface rates, and it also damps pressure 
surges. 

Two pumps driven by the engine supply the system. 
Space limitations required two pumps rather than one 
larger one. The pressure compensated pumps deliver 
14 gpm at 3750 rpm with a pressure cut-off range 
of 2900-3000 psi. 

Before starting the missile engine, the reservoir 
and accumulator are pressurized to 35 psi and 100 
psi respectively. In operation, the reservoir is pres- 
surized by engine bleed air, but because this does not 
build up until about 30 seconds after the engine is 
started, the initial reservoir pressurizing is required 
to prevent pump starvation. o00 
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MISSILE 

RELEASE 
MECHANISM 
CYLINDER 


-— by Airmatic 


Small, but absolutely dependable, is 


this cylinder component of the fluid 


power control system that releases the 


missile at precisely the right instant. 


Like all Airmatic Cylinders and Valves, 


it is designed to assure unfailing opera- 


tion under the most gruelling conditions. 


This particular cylinder is unusually 


sturdy. Note the following specifications. 


90% ACTUAL SIZE 





DESCRIPTION TECHNICAL DATA 





Pressure Range 

Operating . . . 0-1600 PSI 
1” Bore Surge . . . . 3000 PSI 
Burst - « « «+ 6000 PSI 


Blind Flange Mounied 











Wy." Stroke 





Force Factor . . . 0.589 





Single Acting 
Volume . « « « 0.1107 cu. in. per stroke 








4-18 NPT Pipe Port ' 
18 Ibs. force installed 


31.5 Ibs. to compress 


Spring Rate 














Weight: 2 Ibs., 4 oz. 








AIRMATIC VALVE, Inc. 


Ac MEG Ey +N -t-velotl-b4-me + \A-1010)- eee ee @4 | -3°2-1 Flaten Ole 


EVERYTHING UNDER CONTROL 
Phone: WOodbine 1-5320 - WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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Airmatic 


designs and makes over 
300 air and hydraulic 
valves and cylinders for 
almost every mechanical 
and electrical control need. 


ASK FOR CATALOG 


All delit eries 
are made 
from stock 








Servo valves control Vanguard 


e By GORDON SCHOLES, Wartin ¢ ompany, Baltimore, Md 







































Gimbal steering in rockets must be fast and 
accurate. Fluid stiffness is insured by close 


coupling of hydraulic components. 





rABILIZING a rocket with a gimballed engine is 

like balancing a broom on your finger. As the 
broom tips, you have to move the bottom fast enough 
in the right direction to keep it from toppling over. : 
Vanguard's first two stages are steered this way. The 
engines, free to swivel, are positioned hydraulically. 

High fluid stiffness is needed to maintain accurate 
gimbal control. Shorter stroke and larger piston area 
tend to stiffen the oil column. The stroke and the load 
are set by gimbal requirements, as shown in Table I. 
By increasing piston area, system pressure can be 








TABLE | 
Requirement Ist Stage 2nd Stage 
Maximum engine deflection +3.2° +3.0° 
Rate of deflection 30°/sec 20°/sec 
Acceleration of gimballing 30 rad/sec> 10 rad/sec* 





reduced. Mounting the servo transfer valve directly 
on the actuator further reduces system sponginess. 

Actuator size is determined by loads due to thrust 
chamber inertia, gimbal friction, thrust vector mis- 
alignment as well as wind and side loads. Two actua- 
tors, 90 degrees apart, gimbal the thrust chamber in 
each stage in the pitch and yaw axes. The line of 
action of the actuators passes through the center of 
percussion to insure maximum structural stiffness. 


@ First stage system design—A bootstrap reser- 
~ ‘ ‘ . . ® . . . 
> & , ; voir controls pump inlet pressure at high altitudes. 


. » ¥ m+ . : 
“- . This design uses the pump outlet pressure acting 





on a small area of a piston, to balance reservoir 
VANGUARD PREPARES for launch. A pioneer in gim- pressure acting on the larger piston area. System 
balled guidance, the rocket’s hydraulic systems have pressure is reduced for supercharging inversely to 
shown high reliability the ratio of the piston areas. 


A constant displacement aircraft pump is driven 
by a 28-volt motor and delivers 2.5 gpm at 3500 gpm. 

A constant displacement aircraft pump is driven by 
the gearbox on the H,O, turbine that drives the pro- 
pellant pumps. The pump delivers 2.8 gpm at 3900 
rpm. A piston accumulator supplements pump flow 
and damps surges. Originally the supply line had a 
paper-element filter rated at 2-5 microns, but later 
rockets use a 13-micron, absolute, wire-mesh type 
which gives better filtration. High temperature O-rings 
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seal the fittings because of fluid temperature of 200 F 

The actuators are double-rod, double-acting cylin- 
ders with spherical bearings in the rod ends to allow 
for gimbal motion. They are ruggedly constructed to 
withstand rocket engine vibration. An orifice of 0.024- 
inch diameter drilled into each piston damps_ the 
system. This damping could have been provided by 
controlling the leakage in the servo valve, but due to 
the experimental nature of the program, drilling the 
piston offered more flexibility in determining the 
required leakage rates. In the 2-stage flapper nozzle 
servo valve, spool position corresponds to an electrical 
input signal, and the gain is independent of supply 


pressure variations. 


@ Second stage system design—The second stage 
system is similar to the first stage. A miniature high- 
speed pump is driven by a 28 volt d-c motor. The 
reservoir is spring loaded for simplicity with very 
little weight penalty over the “boot-strap” type, since 
it is relatively small. No thermal relief valve is re- 
quired with this type of reservoir. The damping ori 
fice in the second stage actuator piston is 0.013” in 
diameter. The second stage engine fires a fraction of 
a second before stage separation occurs. This causes 
momentary rises in temperature and vibration. For 
this reason, stainless steel tubing is used throughout 








TABLE Il 
Size Range Particles per liter 
10-25 microns 21,500 
25-40 microns 4,000 
above 40 microns 2,700 
fibers 130 





the system. Check valves in the inlet to the servo 
valves keep control irreversible during high loads 
at separation. 

@ Contamination—A servo valve’s reliability is a 
function of contamination. Laboratory tests deter- 
mined acceptable particle distribution for these sys- 
tems. This is shown in Table II. 

@ Testing—All hydraulic components were tested 
under conditions of vibration, shock, acceleration, 
temperature and humidity. A vacuum test verified the 
feasibility of the unpressurized electric motor pump 
drive at hundreds of miles of altitude. 

The hydraulic system was connected to a dummy 
gimballed engine and missile motion was simulated 
with an analog computer. Captive firings, closely 
simulating actual flight, were the most valuable tests. 
There have been no hydraulic system failures in 
eleven first-stage, and six second-stage flights. 
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SIMPLE GIMBAL CONTROL circuits in the Vanguard 
Piston-type accumulator uses pump pressure to balance 
reservoir pressure in first stage, and spring loading in 
the second. Servo valves are close to the actuators to 
stiffen the oil column. 


LABORATORY MOCK-UP of second stage gimbal hydrau 
lic control system. Instrument probes are shown scan 
ning the simple, reliable circuit 
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HYDRAULIC MOTORS drive the 20-foot radius boom on 
this centrifuge at 121 rpm. The same motors serve as 
brakes. To stop rotation, adjustable brake valves restrict 
flow from the motors. 


MINOR CHANGES IN FLUID MOTOR SPEED are con- 
trolled by an adjustab!e flow control valve which bleeds 
off oil back to the reservoir. A pilot brake valve in the 
vent line from the system brake valves regulates their 
relief pressure. This valve is controlled from the master 
console and used when braking the fluid motors. 


3 fluid motors 
rotate 
100-g centrifuge 


e@ By D. T. KUCZON and R. C. HINCK, 


Test Engineers, Convair, a Division of General Dynamics 


O test missile components and assemblies under 
extreme g loads, The Rucker Co., Oakland, Calif. 
built this huge centrifuge to Convair’s specifications. 
Three fluid motors rotate its huge beam. It whirls 
a l-ton load at 121 rpm, creating a force 100 times 

the force of gravity. 
The hydraulic drive circuit is a closed loop with 
high pressure pumps driving fluid motors which rotate 
Concluded on page 136 
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This is an exampie of how OEM use Schrader. The hookup of Schrader Air Products in the large schematic is used 
by the Cooper-Weymouth Company of Stratford, Connecticut, to operate its patented power press slide-feed. 
Power to the mechanism is supplied by a Schrader double-acting cylinder, the front head of which is machined 
as an integral part of the overriding clutch. At the end of the forward stroke, the slide block operates a nor- 
mally-closed 2-way valve, which dumps the pilot of a 4-way control valve. This reverses cylinder piston, and the 
slide block mounted on it, to return for the next stroke. Another normally-closed 2-way valve ahead of the pilot 
charges the 4-way pilot in a conventional reciprocating motion arrangement to start the next cycle. 
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TOOLS FOR 


If your company manufactures machines or equipment that 
must push, pull, hold, position or move work repetitively 
. consider the advantages of actuating them with air. 
Schrader makes complete lines of Air Products that can do 
such jobs with dependable precision. In limitless combin- 
ations, they adapt to many special needs. 
Air offers manufacturers much more than versatility. It’s 


ORIGINAL EQUIPMENT MANUFACTURER 
BUILDS STANDARD SCHRADER AIR 
PRODUCTS INTO AUTOMATIC 


SPEED, PRECISION 


fast and accurate, can time to fractions of seconds at high 
speeds. Its economy alone is a powerful sales point. Safe, 
tireless, air power is simple that problems of weight, assem- 
bly, production and maintenance are enormously reduced. 

These are benefits all customers look for. Add them to 
your products by actuating with Schrader . . . finest, most 
complete lines of Air Cylinders, Valves and Accessories. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schroder distributor can help you pinpoint what you need. For more data write: 








e divisionof SCOVILLE 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 








QUALITY AIR CONTROL PRODUCTS 
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3 FLUID MOTORS ROTATE CENTRIFUGE 











the centrifuge. The fluid passes through the motors 
ind returns directly to the pump suction. Variable- 
volume pumps control fluid flow to the motors. A 
make-up pump prevents cavitation of the main pumps. 

Fluid temperature is controlled by continuously 
bleeding oil from the system through a heat exchanger. 
This bleed-off also provides a vernier speed control 
for the centrifuge by varying the flow to the fluid 
motors 

The 10-ton rotating boom is mounted in a concrete 
pit. Three fixed-displacement, piston-type fluid motors 
drive the boom through a 30:1 reduction ring and 





MASTER CONTROL CONSOLE gives complete operational! 
control of the centrifuge and indicates pump volumes 
and pressures, centrifuge speed, hydraulic and auxiliary 
braking, and trouble such as high temperature or lube 
il failure. 





TWO VARIABLE-VOLUME, and one constant volume pump 
supply 5000-psi pressure to the hydraulic drive motors 
on the centrifuge. Electric motors totaling 400 hp drive 
the pumps. Output from the variable-volume pumps is 
controlled from the master control console. 





pinion gear. The motors operate from a common 
hydraulic manifold and deliver 387 hp to the boom 
at 5000 psi and 135 gpm. The motors are bi-directional 
with the reverse direction used as a brake for the boom. 


e Power Source—Fluid is supplied to the motors by 
one constant-volume and two variable-volume, 5000-psi 
pumps. Electric motors with a total of 400 hp drive 
the pumps. They can operate alone or in combination, 
depending on system demand. Output from the vari- 
able-volume pumps is adjusted at a remote control 
‘ onsole. 

\ vented relief valve in the discharge from each 
pump permits it to unload without affecting the out- 
put from the other pumps. Three-way solenoid valves, 
actuated from the control console, vent the relief 
valves. With the relief valves open, all pumps can be 
started and on standby so that maximum power is 
available. Check valves prevent oil from being forced 
through idle pumps. 

\ motor-driven, fixed-displacement, gear pump sup- 
plies make-up oil. It delivers 38.5 gpm at 350 psi. 
Its pressure is controlled by an adjustable relief valve. 
An interlock prevents the main pumps from operating 
without sufficient flow from the make-up pump. The 
pump also supplies oil to the fluid motors during 
braking. Since the motors act as pumps while braking, 
they must be supplied with fluid to prevent cavitation. 


@ Speed Control—A continuous bleed-off allows 
a small flow of hydraulic fluid to pass from the closed- 
loop system to the 350-gallon reservoir through the 
heat exchanger. A pressure-compensated flow control 
valve regulates this bleed-off. This valve is adjusted 
by a selsyn motor controlled from the remote console. 
\ pressure reducing valve in the system serves as a 
safety valve, since pressure surges can reach 5000 
psi. This valve limits the pressure of oil entering the 
flow control valve to 1500 psi. 

The heat exchanger limits oil temperature to 120 F. 
\n automatic temperature regulating valve controls 
water flow to the heat exchanger. 


@ Braking—To stop the centrifuge, the main pumps 
unload, and flow-from the motors (now driven by the 
rotating boom) is restricted. Brake valves which can 
be adjusted from 0 to 5000 psi provide the back 
pressure. A pilot brake valve in the vent line from 
the brake valves can be adjusted for deceleration. 

An air-actuated friction brake stops the centrifuge 
in an emergency, or if hydraulic pressure fails. The 
brake has an 8-foot diameter band which works on 
a drum rotating with the centrifuge. A solenoid valve 
operated from the master control panel actuates a 
pneumatic cylinder which forces the band against the 
brake drum. 

If the centrifuge speed exceeds 125 rpm, an over- 


speed relay trips the control circuit. ooo 


Plan to Attend 
National Conference on Industrial Hydraulics 


¥ Chicago, October 22, 23 















































ny PwaTy 

















mi 










Circle 177 => 








136 





he 
ng 


g 
iz. 


ws 
d- 
he 
‘ol 
ed 


le. 


DO 
he 


ils 


ps 
he 
an 
ck 
m 
ge 
he 
on 
ve 


he 


nd 
ics 


23 





POWER CYLINDER APPLICATIONS 
..» ANKER-HOLTH RELIABILITY 
MEANS OPTIMUM PERFORMANCE 


{ Reliability of all missile components is of critical importance. 
* This is one reason why Anker-Holth has furnished the 
power cylinders in BOMARC installations throughout the 

| country to activate the launcher shelters, sliding them away 
in seconds prior to firing. Reliability in the products you make 
is important, too; in the superior performance, 

iy lowered operating costs and increased market acceptance. 
Specify Anker-Holth power cylinders 

for all of your pneumatic and hydraulic applications. 
Send for illustrated catalog today. 


DIVISION, THE McDOWELL-WELLMAN COMPANIES 





Heavy duty 
mill type cylinder 





Square head type 
hydraulic cylinder 






JIC Standard and Special Cylinders For Every Application 


FOR MISSILES ... OR FOR YOUR 


@) ANKER Ny HOLTH 

















ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING CO. 
2723 Connor St., Port Huron, Michigan, USA 














0 Please send me your complete catalog. 







0 Please send me information for the following 
application _ 
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PORTABLE POWER SKID 





Concluded from page 89 


by a 20 hp electric motor recharges the accumulators 
over a 10-minute period. A bank of 12 collapsible- 
bag type accumulators charged to 3000 psi supply 
high power demands for short periods. The fluid is 
MIL-0-5606. 

This energy can be stored for instant use with 
littlke pumping required during the actuation period. 
Each accumulator has a manual shutoff valve to 
disconnect it from the system in an emergency. For 
replacement, air is bled from the accumulator through 
a bleed fitting. 

Distribution lines to the launching apparatus may 
be isolated by shutoff valves. 

Control valve pilots are operated by aircraft sole- 
noid valves. Where flow rates are about 200 gpm, 
industrial control valves are used. Aircraft valves are 
preferred for smaller flows, because they are more 
reliable. Nitrogen valves for the accumulator banks 
are manifolded according to the system they supply. 

Controls and pressure gages are grouped on a panel. 
Hydraulic control valves are manifolded in functional 
groups with manual shutoff valves clustered nearby. 

The package is arranged with equipment on 3 
sides, with the fourth open for access. Skid design 
permits easy portability and replacement. 


@ System actuation—Aside from roof actuation 
there are five separate actuating functions: 


Missile erection 

Wind restraint arms 
Nose clamp 
Boom-to-carriage lock 
Carriage-to-base clamp 


When the “fire up” signal is given, the launcher 
main shutoff valve opens and supplies pressure to the 
launcher manifold. At the same time, the roof actua- 
tion cycle begins. Next, the missile boom is erected 
by its cylinder. With the missile in the vertical posi- 
tion, the carriage-to-base clamp is tripped, securing 
the carriage to the launcher base. Two cylinders open 
the nose clamp, while another releases the carriage-to- 
boom lock. A pilot valve then reverses the position 
of flow from the erector cylinder control valve, pres- 
surizing the rod .end of the cylinder. This starts re- 
traction of the boom assembly and triggers a circuit 
which launches the missile when the boom reaches 
a predetermined position. 

The first motion of the missile opens release valves 
in the wind restraint arms circuit. This pressurizes 
the cylinders and the restraint arms are freed for 
rapid action by compressed springs. 

After a time lag, the pilot valve of the erection 
cylinder reverses flow from the control valve and 
supplies oil to the erection cylinder. This elevates 
the boom, so that the missile will be supported in 
case of a misfire. During this event, the boom is 
locked to the carriage and the nose clamp is closed. 

Once the missile is fired, the carriage-to-base lock 
is opened, and the erection circuit is reversed, lower- 
ing the boom. Also, the roof moves to the closed posi- 
tion. The hydraulic pump then recharges the accumu- 
lators to ready them for another cycle. 000 
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YOU SHOULD TRY ELECTRUNITE 


The welded hydraulic fluid line tubing that offers 
lower initial cost...appreciable savings in downtime 


el 
he 


ed 


si- The reason...uniformity! ELECTRUNITE Hydraulic Fluid Line MEETS ALL REQUIREMENTS OF 
THE JIC STANDARD! 


ne b Tubing is made from high-grade, close-tolerance, flat-rolled steel. 
z Checked for defects as only flat rolled steel can be checked. Then: 














- carefully formed, welded, annealed, cold-worked, and annealed ELECTRUNITE® is available in all 
Lo- again into a tube of unsurpassed uniformity...a tube that is 
on easier to bend, easier to flare...a tube that meets or exceeds the sizes shown in JIC Standards 
es- normal life of tubing produced by any other method. ye eee id 
: : ook. Available in 
re- All this plus the fact that ELECTRUNITE costs /ess to buy (in all aad - aata aa 
nit sizes shown in the JIC Standards Book and in an even wider range of sizes produced to our specifica- 
“ of sizes produced to our specification HL-1). Savings in downtime E k 

- reflect still greater cost reductions. In the history of ELECTRUNITE tion HL-1 (which meets all test 

. Hydraulic Fluid Line Tubing, no failure resulting from longi- requirements of the JIC standard). 
ves tudinal or transverse cracks has been reported. 
Zes The big switch is on! Join the hundreds of equipment and 
for machinery builders and their maintenance departments now using 

millions of feet of ELECTRUNITE Hydraulic Fluid Line Tubing. 

‘ Mail the coupon for complete information, including a copy 
oo of specifications. sheet nceaacensstiemareniameen on 
n 
: | REPUBLIC STEEL CORPORATION | 
tes | STEEL AND TUBES DIVISION | 
in | DEPT. C-8084-D 
‘. REPUBLIC STEEL | 211 EAST 131st STREET + CLEVELAND 8, OHIO | 
d | Please send complete ELECTRUNITE Hydraulic Fluid Line Tubing | 
ed. STEEL AND TUBES DIVISION information, including a copy of specifications. 
ck | EE ———————— | 
= | Company — cena aceite 
-_ Cleveland 8, Ohio Attn | 
nu- 
10 | City Zone Stare | 
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Experienced engineers everywhere 
can rely on PARCO to 
hydraulic and pneu 
matic sealing problems 

PARCO rubber and synthetic 
O-ring compounds are custom de 
signed by PARCO’s engineers to 
meet the particular specifications 
For maximum 
liquid and gas-tight sealing under 
any pressure or temperature con 
dition. you too can rely on PARCO 


know they 


ve their 


f each customer 


PARCO O-RINGS 








hold Pressures up to 2000 psi 
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on hydraulic fuses made 


by WATERMAN 


Engineering Company Evanston, Illinois 


Waterma Quality Measuring hy 


j fuses like the one pictured gent 
were designed for a wide 
ynge of aircraft, as well as air : 
borne and ground-support missile 
ation. These fuses insure 
xximum protection of hydraulic 
t the event of component 
tube failure minimize fire haz- 
wd ting from fuel loss and 
tain working fluid after sub 
y , ” fa ire 
PARCO O-rings built into these 
f nust seal against pressures 
h as 2000 psi. According to 
Waterman RandD engineers, these 
2 pecially designed by 
PARCO hold an absolutely perfect 


Plastic and Rubber Products Company 


2100 Hyde Park Boulevard 
Los Angeles 47, California 


how PARCO’s skilled engineering staff can 
p solve your sealing problems 
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@ By H. D. DAVIS, 


EVELOPMENT of the super- 
D sonic airplane and the guided 
missile created a revolution in air- 
craft hydraulics. High velocities 
of supersonic airplanes have 
greatly increased the forces re- 
quired on the flight control sur- 
faces. Since the pilot can’t produce 
these forces, power assistance is 
needed. The guided missile also 
needs power assistance, since sig- 
nals received from the combined 
autopilot-guidance system are too 
weak to actuate the flight control 
surfaces. 

Hydraulics has many advan- 
tages for power assistance. No 


other method can receive power 
from a prime source up to 50 hp, 
and convert it to 
trolled, highly 
speed linear or rotary motion. 


The 


closely con- 


responsive, low- 


hydraulic system is no 


longer the simple, brute force 
system for positioning landing 
gear and flaps. It must operate 


continuously with variable power 
output and respond quickly and 
accurately to delicate input sig- 
nals. 

Some of the conditions which 
affect future design of missile hy- 
draulic systems are temperature, 
vibration, g loading, operational 
life, weight, reliability, and clean- 


liness. 


@ Temperature—The powered 
flight time of a 
short compared to conventional 
aircraft. Air-to-air missiles oper- 
ate in flight for only a few sec- 
onds, and the largest interconti- 
nental ballistic missiles are power- 
ed for less than 10 minutes. But 
during these periods, environ- 
mental temperatures may range 
from —425 F to 2500 F. 

Liquid propellant rockets create 
the greatest range of temperatures. 
Proposed missile propellants are 


missile is very 





Design parameters for 
missile hydraulic systems 





Senior Design Engineer, 
Convair-Astronautics Division of General Dynamics Corp 


liquid hydrogen with a_ boiling 
point of —425 F, and liquid oxy- 
gen with a boiling point of —297 
F. Hydraulic systems to control 
fuel valving may be exposed to 
these temperatures. Valves 
used for this service have their 


now 


actuators remotely located from 
the main body of the valve. A 
mechanical linkage connects the 
two. In some cases, fluid is by- 
passed through the valve actuator 
and pilot valve to warm the sys- 
tem. This design is heavy and 
power consuming. 

Military temperature specifica- 
in-flight launcher 


systems 


tions for and 


hydraulic 


Table I. 


TABLE I—MILITARY SPECIFICATIONS 
FOR MISSILE AND LAUNCHER 
HYDRAULIC SYSTEMS 


are shown in 





























Class Temperature Range 
I —65 F to 160 F 
i —65 F to 275 F 
il —65 F to 400 F 
IV —65 F to 1000 F 
Many hydraulic components 
don’t meet these requirements. 
Servovalves will not operate 
within specifications below —20 


F. O-rings do not cover the range 
of —65 F to 275 F. Fluid viscosi- 

ties change greatly. 
Therefore the designer 
heat at low temperatures, cool at 
high temperatures, and provide 

environmental enclosures. 
Multi-engine rockets have large 
areas of the aft end of the boat- 
tail exposed to engine radiation 
and aerodynamic turbulence. The 
resulting high temperature affects 
the equipment inside. On the Atlas 
missile, a heavy fire shield was 
added to the boat-tail. Also Fiber- 
glas boots had to be used around 
Continued on page 142 
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EFFICIENT, COMPATIBLE 
AUXILIARY POWER SYSTEMS... 


designed and built by N [ Ta K E R $ 


Missile progress demands unquestionable reliability, maximum 
efficiency and compatibility of the system with the overall 
vehicle. These rigid standards are being met by Vickers with 
missile industry-tailored R & D, engineering, production and 
service capabilities blended with extensive experience gained 
from a large number of successful accessory applications on 
a majority of the current production missiles. 


























Typical Vickers designed 
APS'’s include: 


. Hot Gas Systems 








. Close Frequency Systems 
. Battery Powered Systems 
. Door Mounted Systems 


i & GW DD 


Blast Tube Configurations 
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. Turbine Powered Systems 











q 





. Flywheel Systems 





Using proven components as building blocks, Vickers can 
shorten APS development time and speed delivery . . . all with 
the assurance of dependability. These advantages are passed 











on to you whether your specifications call for one or any com- 6 
bination of the following: 
e TEMPERATURE TOLERANT SYSTEMS e HIGH SPECIFIC POWER 
e MAXIMUM EFFICIENCY e HIGH OR LOW DRIVE SPEEDS 
e CLOSE FREQUENCY CONTROL e ACCURATE VOLTAGE REGULATION 
” 7 











For further information contact the nearest Vickers Sales and 
Service Office or write for Bulletin No. A-5236. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division — Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA 
P.O. Box 302 . Detroit 32, Michigan 3201 Lomita Bivd., P.O. Box 2003 « Torrance, Calif. 


Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Island, N.Y., 882 Willis Ave. « Arlington, Texas, P. O. Box 213 + Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Floride, 641 De Sote Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 © CABLE: Videt 
8239 OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.— Great West Road, Brentford, Middx., England 


Engineers and Builders of Fluid Power Equipment Since 1921 
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AERO SUPPLY ACCEPTED A 

CHALLENGE THAT 92 OTHER 
MANUFACTURERS TURNED DOWN ... THE 
CREATION OF A DIRECT ACTING 400 CYCLE 
NON-RECTIFIED AC SOLENOID VALVE 

FOR A MOST UNUSUAL APPLICATION 
INVOLVING WEIGHT REDUCTION 

AND RELIABILITY. 


Aer ») OUDDP!ly | 
non-rectifie 
temperature operatio 


While this V 
Ag 43) Supply r 


ENGINEERS WANTED 


=s=:3> AERO SUPPLY MEG. CO. INC. 


CORRY, PENNSYLVANIA 


ANTON ul ARAL Tibalii 
INTRO SYSTEMS ~ PRECISION MANIIFACTIIDIA 


ELECTRO-MECHANICAL DEVICES + ENGINEERED F 
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DESIGN PARAMETERS 


the moving thrust chambers to 
protect components in the engine 
compartment. 

In missiles operating beyond 
the atmosphere, heating is in- 
creased by over-expansion of the 
engine exhaust flame. The entire 
aft section of the missile may be 
bathed in the flame. Heat transfer 
rates can reach 100,000 btu/sq 
ft/hr with temperatures as high 
as 1500 F on component surfaces. 
Aerodynamic heating may cause 
skin temperatures to reach 2500 
F (melting point of steel). 

Materials of high strength, high 
temperature resistance, and low 
thermal conductivity are needed 
for hydraulic components. Recent 


| developments in plastic materials 
| show some promise. 


System power loss is also a 
factor in adding heat. The average 
missile hydraulic system is only 
50% efficient. This means that 
considerable heat is added to the 
hydraulic fluid. For this reason, 
the designer must determine com- 
ponent efficiencies. Pumps must 
be at least 90% efficient. Servo 
valves with flat P/Q curves should 
be specified, and valves and ori- 
fices kept at a minimum. 

The one unique factor in mis- 
sile hydraulic systems is the short 
duration of powered flight. This 
permits design on the basis of 
transient heat exchange rather 
than steady state. Reservoirs and 
heat exchangers can be smaller 
than would be required for long 
durations. 


@ Vibration and acceleration 
—Most hydraulic components 
operate at high power levels and 
missile acceleration has little ef.- 
fect on them. However, vibration 
causes rapid fatigue of structural 
parts, destroys O-rings, and chat- 
ters moving parts. Little is known 
about the relationship of vibra- 
tion of fatigue and static strength 
properties of materials. This lack 
of information often results in 
poor design on the drawing board 
and failure in laboratory and 
flight testing. 

Current specifications for vibra- 
tion testing of components fall 
between 1 and 5000 cps of sinu- 

Continued on page 144 
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Over 500 sizes in a dozen different styles carried in stock 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2203 Eimwood Ave., Buffalo 23, N.Y. 


Mail a free assortment of Caplugs, literature and prices to us, 
without obligation. 
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GEAR PUMPS 
GENERATION 


@ MISSILES ¢ SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 178” x 17%” x 2%”, 
weighs 9 oz. 


Wide performance range: pumps available have 
theoretical displacement from .0016 to .0419 cu. in. per 
revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
motor range from 1.5 to 8.5 Ibs. 


Unaffected by extreme environments: rugged, 
reliable Eastern units take loads to 50g in stride — shrug 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contoct Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


Hydraulic power * electronic cooling * refrigeration-type cooling 


pressurization-dehydration * servo-valve hydraulic systems 


EASTERN INDUSTRIES, INC. 


100 Skiff Street * Hamden, Conn. 


West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
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DESIGN PARAMETERS 





soidal vibration at a maximum of 
100-g acceleration. The future 
trend is toward reduced sinusoidal 
vibration, but with superimposed 
random vibration. Comprehensive 
military specifications for vibra- 
tion testing are needed. They 
would give component manufac- 
turers a more firm footing for de- 
signing and testing hydraulic 
components. 


@ Operational life—Life testing 
is the most common cause of fail- 
ure in hydraulic component test- 
ing. Aircraft components require 
considerably longer life cycling 
than missile components because 
of the longer operational life of 
airplanes. At present, missile life 
requirements are based on arbi- 
trarily selected values, or on 
operational experience. 

Military specifications should 
be established for life cycling mis- 
sile components. The components 
could then be designed for missile 
life rather than the much longer 
airplane life. 


@ Weight—Power sources are 
among the first targets for reduc- 
ing weight. Liquid propellant 
rockets need high-speed, high- 
efliciency pumps, which can be 
driven directly from the propel- 
lant pumps at speeds from 5000 
to 50,000 rpm. Solid propellant 
rockets need lightweight, electric 
motor-pumps, or mechanical, ac- 
cessory power units. 

Weight can also be saved by 
packaging components. An ex- 
ample is the engine position ac- 
tuators on the Atlas. Five com- 
ponents were used with each ac- 
tuator: a cylinder, a servo valve, 
a feedback transducer, a flow 
limiting valve, and a filter. In the 
original design, the cylinder, 
servo valve, and feedback trans- 
ducer were assembled together. 
The filter and flow limiter were 
separate. All units were designed 
to aircraft standards and weighed 
23 Ibs. In a later design all five 
components were packaged in one 
unit designed to the specific life 
of the missile. Weight is less than 
12 lbs. 

To date, no exotic materials are 
used in missile hydraulic systems. 
However, conventional materials 

Concluded on page 146 
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BREATHER-FILTER 


protects housings, crankcases, storage tanks. 


The Air-Maze 
breather-filter keeps 
dust out of engine 
and compressor 
crankcases, gear- 
cases, hydraulic 
equipment, liquid 
storage tanks and 
machinery. Types 
and sizes available 
in both oil- wetted 
and oil bath models 
to protect every 
vented housing. 













+ SR tes 


In the oil-wetted type, dust is impinged on a series of 
oil- wetted wire baffles. In the oil bath type, used 
where the dust concentration is unusually high, the 
filter media is enclosed in a bowl. Outside air must 
first pass through the oil, then the filter media, before 
entering crankcase or housing. Also functions as a 
backfire flame arrester. 


7 


ee 


Available in sizes from 1” to 314”. Permanent, all-metal, 
easily cleanable. Write for booklet BC-453. Air-Maze 
Corporation, Department AH-9, Cleveland 28, Ohio. 
; (Subsidiary of RocKWELL-STANDARD Corporation) 


ARDWELL 


Trademark 
SINCE 1829 





CUSTOM ENGINEERING IN 
INDUSTRIAL HYDRAULICS 


Design and fabrication 
of power units, hydrau- 
lic or electrical control 
panels, and accumula- 
tors. Stocking distribu- 
tors for leading hy- 
draulic components. 
Talk over your special 
needs with the Cardwell 
Service Engineer in your 
area. 


Te CARDWELL macuine company 



























— 


2 KhAG—- A CARDWE TRA 
4 





t 














Circle 29 on Time-Saver Card 
September, 1959 











PRV-LIA 
Special 6"’; 
169 psi 

LOX Pressure 
relief 


Automatically Operated 








Remotely Controlled 
PNEUMATIC PRESSURE REGULATOR 


SAFE! Unprecedented in response and sensitivity 
Not only does Marotta’s new RV-23E Regulator 


Series load and vent pressure with push-button 


efficiency over a wider pressure range than any 


existing regulator or series of regulators, but is 





} 


: 


we © 


level sequence. 


the only regulator meeting automation demands 
...the RV-23E can be programed to operate 
systems at a different pre-determined pressure 


SPECIFICATIONS: 


Model: 


Regulator—” 
reducer 


dome loaded pneumatic pressure 


Remote Control type 24 V.D.C. Solenoid operated 


Pressure Characteristics: 


Inlet, outlet, and gage ports per MS 33656-4 


Inlet pressure range 


Proof pressure 


Burst pressure 


Proof pressure 





ey 
MV-74-H MV-41A 
44"" three-way %" N.C 
6000 psi General 1000 psi 


Purpose Solenoid 


bey ; 
pioneer producers of high pressure vaives 


Burst pressure 


Outlet pressure range 


Rated Capacity 0.1 
as defined in MIL-R 8572A 


Fuel Solenoid 


9000 p.s.i.g 
15,000 p.s.i.g 
7500 p.s.i.g 
12,000 p.s.i.g 
SCFM PSIA 


AY 
a | 


te Y, 
yy 


RV-4C 
%"’ 60 psi 
Integral 


Regulator 


Relief Pressure 


30 p.s.i.g. to 6000 p.s.i.g 


30 p.s.i.g. to 5000 p.s.i.g 


min 


48 
MV-36S 

N.C. 3501 
psi Inter 


nally Piloted 
Solenoid 







Write or call for complete information 


Experienced engineers available for consultation. 


VALVE CORPORATION 


P.O. Box 330-R 
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UNIQUE GAUGE MOUNTING ON F8U-1 CRU- 
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SADER — Three 


RMC-Lindsay high 







pressure 


gauges cre flush-mounted in the outside skin of 
this F8U-1, for quick, accurate ground checking 


of pneumatic systems. 


Skin-mounted RMC-Lindsay 
pressure gauges give Crusader 





PRLING © 


a> fer » 
2S ow 


—- 


quick, accurate ground check... 


Two of the gauges are of the suppressed 
zero type, registering from 1,000 to 4,000 
p.s.i. The other registers from 0 to 4,000 


p.s.i. 


These gauges have undergone a 50G 
shock test with no ill effects. They will 
withstand vibration from 10 cps. to 2,000 
cps. at 25Gs, at ambient temperatures 
—65°F to +350°F. They are mois- 
ture sealed at the crystal. 

There is no linkage, no gear train to 
disintegrate or to cause pointer vibration. 
The indicating pointer is attached directly 
to the end of the helical bourdon tube. 


from 


performance 


MODEL #6903 


The Chance Vought Crusader’s pneumatic systems are ground 
checked with a glance at the RMC-Lindsay High Pressure Gauges 
installed in the outside skin of the plane. 
3,000 supersonic miles 
they will still be registering accurately . 
of the plane. 


and a transcontinental record later, 
. . as they will for the life 





(Actual Size) 


RMC-Lindsay High Pressure Gauges have proved themselves— 
on record-setting transcontinental jet flights, on 
innumerable take-offs and landings, on missile guidance systems, 
and on missile test stand countdowns. 


Whatever your high pressure gauge problems may be, why not 








oo 


let RMC engineering skill provide the answers. Write, wire or 
phone either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 
1401-C S. Shamrock Ave., Monrovia, California 


ROCHESTER MANUFACTURING CO., INC. 
209-C Rockwood Street, Rochester 10, N. Y. 
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have many drawbacks. Metals 
offer a problem because of high 
coefficient of heat transfer and 
low specific heat. Plastic materials 
are being tested for component 
housings and manifolds. Com- 
ponents may be sheathed in plas- 
tic materials which act as thermal 
barriers and eliminate the weight 
of elaborate heat shielding. 


@ Reliability—Mibssiles use only 
one hydraulic power source. There 
secondary or emergency 
system. Every must 
work within specification limits 
every time it is operated or the 
missile will fail in flight. Few 
components at present are tested 
for reliable operation. Seldom is 
every cycle of a life test studied 
for sub-standard operation, and 
seldom are components tested for 
combined environments. These 
factors are important to establish 
a component confidence level. 


is no 
component 


@ Cleanliness—The most con- 
troversial, elusive, and expensive 
factor in missile hydraulics today 
is cleanliness. companies 
using great care in maintaining 
clean systems have had miserable 
flight failures. Others, using only 
minimum precautions, have had 
no failures directly attributed to 
contamination. Dealing with con- 
tamination is a growing pain of 
the industry. As hydraulic systems 
get more complex and more 
stringent dynamic requirements 
are imposed on them, the need for 
contamination control will  in- 
crease. We may find a better way 
to deal with contamination in. the 
future as acceptable contamina- 
tion levels are establ'shed for spe- 
cific components, and standards 
and methods of measurements are 
fixed. 

Convair-Astronautics has set 30 
microns as the contamination 
limit. We feel that sterner require- 
ments are not obtainable. We use 
filters that remove particles larger 
than 30-microns from fluid enter- 
ing critical components. Photo 
micrographic records are made 
from fluid samples removed from 
tubing and components during 
manufacture. Parts are handled 
in dust-controlled areas prior to 
installation in the missile. OOO 


Some 
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| hydraulic, pneumatic, oxygen, fuel, gas or 

-_ of | liquid service. Barco Representatives are at Complete engineering data 

24g  \ yourservice in the specification of standard or CIRCLE available. Write today! 
af ees specialized adaptations of standard designs. 2 

/ ART TYPE SEAL Military Service 

f/ =e | BARCO MANUFACTURING Co. JAMES, POND & CLARK, INC. 

\ 532K N. Hough Street @ Barrington, Minos) CONELE SEAL PREOUCTS oo me 

‘of, L » INC. 

= Garviag Bedustry Giace 1908 Precision valves 2181 East Foothill Bivd., Pasadena, Calif 
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WOW 4 PNEUMATIC 
REGULATOR THAT 
OPERATES FROM 

0 TO 5000 psi WITH 


CONSTANT oumiet 
PRESSURE! 


A new light weight (3.75Ibs) regulator / 
that guarantees a constant outlet pressure for ~ . 
any setting from 0 to 5000 PSI. Specially designed for 

precise laboratory instrumentation, qualification testing 
or field service, these regulators operate with “bottle”, 
tank or compressor feed. They have built-in automatic 
relief for system protection 



























AMAZING SIMPLIFIED DESIGN REQUIRES ONLY 
ONE ADJUSTMENT FOR BOTH RELIEF VALVE 
AND PRESSURE OUTLET SETTING 

































© Extremely accurate sensing © Inlet pressures to 6500 PS! w em. 7 fe 
© Low in cost ” © From =65° to +275°F ee, ee alts 4 ee oS 
© Qualified © Hi-flow—helium, air, nitrogen 
© Immediate delivery e Available for manual or electrical remote EASY OPERATION 1s only one of the 
reasons why operating engineers every- 
Write for more information. (Catalog “822% where prefer Circle Seal 900 Series pre- 





Note: Dealer/distributor inquiries invited cision shutoff valves. A dead-tight seal 


when closed, minimum flow restriction 
when open, and a design which provides 
throttling during valve actuation, are other 
reasons why the 900 Series has become a 
favorite. The 303 Stainless Steel body of 
the valve easily withstands operating pres- 
sures up to 6000 psi. Trouble-free valve 
life is assured by use of “O” Ring seals 
and a unique floating sleeve that protects the “O’’ Ring when the 
valve is open. This is why engineers who know valves are specifying 
Circle Seal 900 Series Shutoff Valves on blueprints and on requisi 
tions. The Circle Seal T900 Series Valve can be obtained with a 
quick-acting, toggle-type handle. 






















MANUFACTURING CORP. 
CULVER CITY, CALIFORNIA 





11920 JEFFERSON BLVD 












Designers & Migs. of Valves, Regulators and Disconnects 
Both Airborne and Ground Support 






















AIRCRAFT TYPE 
SWIVEL JOINTS CIRCLE SEAL VALVES 


Provide Proven 100% Reliability 











CHECK VALVES 


 alllmae 
LOW TORQUE NEW SELF- INLINE 
PLANE ALIGNING ; . RELIEF VALVES 
SWIVEL JOINT— SWIVEL JOINT— ——~ a /, 
360° rotation in a 36C° rotation plus = 
single fixed plane. 35° side flexibility. “a 


BARCO Offers POPOFF RELIEF VALVES 
Two Standard Types 


Here are the newest designs in the field! SEND 
TODAY FOR BARCO CATALOG 269A. Since 1941 
Barco Swivel Joints and special Flexible Assemblies 
have met the precise requirements of in-flight and PLUG ¢ 
other types of military equipment . . . conforming VALVES , 
to MIL-J-5513A and other specifications. Barco’s 
wide experience is yours to call upon in the develop- 
ment of your particular project — aircraft, missile, 

| track vehicle or special installation —for 



































In-flight fluid power 
Y on the Jupiter 
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AA 3006 
PS : 
¢ © By ZELMAR BARSON, Staff Engineer, 
of] ~ Propulsion Systems Design Section, 
y Chrysler Corp., Missile Division, Detroit, Mich 
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Vent Pneumatic system—The Jupiter has two, inter-connected 
pipe ‘ pneumatic ciré uits, one in the thrust unit and the other in the 

missile. The thrust unit pneumatic system actuates valves, ' 
pressurizes the fuel tank, and agitates the fuel. The missile 
pneumatic system controls the missile in space after separation 
and lubricates an air bearing in the stable platform of the 








coo 





guidance system. 

Main fue In the missile, nitrogen is held in lightweight fiberglas storage 
yf spheres at 3000 psi. Steel spheres had been used in the past, 

but fiberglas proved lighter and more reliable. 


me 


rset 


Fuel tank pressurization uses 3000 psi directly, controlled 
at by a pressure switch which operates a normally-closed solenoid 

From engine 

ox pump 








valve in the pressurizing line. Most of the pneumatically actu- 





ated components use 750 psi. One pressure regulator supplies 
750-psi air for the thrust unit components. Another regulator ’ 
is used in the missile. The main propellant shutoff valves, fill 
eee eS and drain valves, tank vent valves, and vent valve lock are all 


To ther 
components} 





pneumatically operated. 
After the missile separates from the thrust unit, the 750-psi 
missile supply controls its orientation during ballistic flight. 
Jet nozzles mount on the periphery of the missile for attitude 
J and roll control. They are supplied with nitrogen through 
quick-acting solenoid valves actuated by signals from the guid- 4 
ance system. Opposite pairs of parallel nozzles actuate to con- 


alow pressure occumu/lotor trol attitude. Four nozzles facing in the same direction as 
rotation, control roll. 

Nitrogen at 60 F expanding adiabatically from 3000 psi to 
750 psi would be cooled to 110 F. For many components 
using rubber seals, this temperature would cause malfunction. i 
To counteract this temperature drop, immersion heaters are ; 
installed in the storage spheres. They are thermostatically con- 
trolled to keep the temperature of the nitrogen at about 100 F. 
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Gimbal 
center 
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Hydraulic system—A_ 1.5-gpm, 3000-psi, axial-piston, 
variable-volume pump powers the hydraulic system on the 
missile. A power take off from the main turbopump gear box 
drives the pump at speeds to 3700 rpm. The pump stroke adjusts 
for required output. 

Double-acting. equal-area. linear actuators gimbal the main 
rocket engine in two planes for directional control during the 
powered phase of the flight. A similar actuator rotates the 
turbine exhaust nozzle for roll control. A separate 2-micron 
filter is installed on each actuator in addition to system filters. 
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Ground support equipment 
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Six sizes... all 
variable speed, explosion-proof 


GAST *: AIR MOTORS 














Need compact, low cost power? For plant 
use and original equipment applications, TYPICAL 
Gast rotary-vane Air Motors offer these __ PERFORMANCE 
istinct advantages 0.P. of 
- . . Model 90 PSI Weight 
1. Explosion-proof power. No danger! No. 2000 RPM ibs 
2. Low initial cost per rated h.p 1AM 0.13 1%, 
3. Variable speed with valve control. 2AM 0.57 5\% 
4. Can't burn out from overloads 4AM it~~—COB 
5. Vanes take up their own wear 6AM 20 #«+»17 
6. Reversible rotation (opt.) 5 sizes. 8AM 40 25 
7. Very compact — light in weight. 16AM 70 #65 
8. Top-quality ball-bearing design 
Gast Manufacturing Corp. Write for Bulletins — specify model 


P.O. Box 117 DL 
Benton Harbor, Mich. 






@ am motoes 10 7 HP 
@ COMPRESSORS TO 30 FSI 
© VACUUM PUMPS TO 26 IN 





ROTARY 


“Air may be your enswer a 


“WasterTest” SERIES 


Unprecedented accuracy and dependability 
in test gauges developed to meet today’s 
exacting requirements. Each gauge indi- 
vidually dead-weight tested! Guaranteed 
accurate within 4 of 1% plus or minus of 
maximum dial reading over entire range. 


Twin-tip pointer enables 
observer to read “dead- 
on’’ by lining up twin tips 
like gun sight. 











New "Read-easy” dial (patent pending), as 
illustrated above, assures reading accuracy 
in keeping with indicating accuracy. Also 
note three advanced means of reading 
available in all ‘‘Master-test’’ gauges: 
twin-tip pointer, mirror dial, and “non- 
parallax” dial as shown opposite. 

Sizes 44%", 6”, 8”. All standard pressure 
ranges 0-15 psi to 0-30,000 psi, vacuum 
and compound. 

Ask for new 20 page bulletin covering all details 
MARSH INSTRUMENT CO., Dept. 19, Skokie, Ill. 
Division of Colorado Oil and Ges Corporotion 
Marsh Instrument & Valve Co., (Canada) Ltd. 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell St., 

Sect, 15, Houston, Texos 
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Mirror dial ciso insures ac- 
curate “dead-on" reading. 


“Nen-peroliex” dial has 
Plexiglas insert that assures 
oeccurate reading even 
when read ot angie. 
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REPUBLIC VALVES 


r | FREE-FLOW CHECK VALVES 

“- No leakage. 3000 psi. Very 
low pressure drop. Can be 
furnished to open at '4 to 35 
psi. Brass, stainless steel, or 
aluminum alloy. %” to 2” 
ao pipe or tube. Temp. range 

. 65° to 200°F 








RELIEF VALVES 


Quick unloading, smooth operation. Guided 
shut-off piston with stainless steel or Nylon 
seat. Pressure range to 4000 psi. Brass, alumi 
num alloy, or stainless 
steel. 4” to 34” pipe or 
tube. Temp. range to 
400°F 








HAND PUMP 

For hydraulic applications on 
missile carrier and support 
equipment. Double-acting. 2 
cu. in. displacement per cycle 
1000 psi. working pressure 
Aluminum alloy body, stain 
less steel trim. -65° to 160°F 


LEVELATOR VALVE 


For automatically maintain 
ing height and level condition 
in any vehicle with air spring 
suspension. Controls swaying 
in transit, and off-level posi 
tion while standing. Appli 
cable to trucks, buses, trailers, 
Carriers, cranes, et« 


LO-TORG SELECTOR VALVES 


Smooth, easy operation, with low turning 
torque because of pressure balancing design 
0 to 6000 psi. Bronze, steel, or aluminum 
alloy. 44” to 2” pipe or tube. 2, 3, 4 ports. 


DUAL HAND 
PUMP 


2 pumps, 2 relief valves, and 
2 needle shut-off valves, com- 
pactly manifolded for elevat 
ing mechanisms, hydraulic 
applications on ground sup- 
port equipment, etc. Alumi- 
num alloy body, stainless steel 
trim. -65° to 160 





Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 











REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «© CLEVELAND 35, OHIO 
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Long term storage for missile hydraulic systems 


* By M. VOYTISH, Mus Group Engineer, Auxiliary Power & Controls 


ip or i} General Dynamics, Pomona, Calif 
ESIGNERS of missile — hy- Accumulators should have a driving a variable volume pump. 
D draulic systems worry about spring-loaded steel diaphragm to It overspeeds at reduced loads 
veight. high temperatures, short avoid piston seals and gas leaks. and permits using a smaller ac- 
life expectancy, and _ loading. Diaphragm accumulators’ give cumulator. 

However. if the system binds or high effective spring force for Wire mesh filters should be 
leaks after being stored for a few small volumes. Avoid gas charged used if there is any danger of 
irs. all their careful designing accumulators. contamination in the system. 
oes down the drain Variable volume pump should \ bellows or diaphragm should 
Many missiles are stored up be used because ratio of average be used in the low pressure circuit 
five years and must be launched power demand to peak power de- to compensate for temperature 

vithout taking time to flush, fill, mand is low. It requires less changes. 
bleed the hydraulic system. energy and reduces system heat Elastomer materials should not 
Here are some important com input. A relief valve is not needed be used for external seals. Total 
nt considerations for missile in the system if a pressure-com- linear inches of external seals 
ivdraulic systems that must be pensated pump is used. should be kept to a minimum. 
stored ready for use. Rotary rather than linear ac- Hydraulic fluid must be com- 
Sump should be a low-pressure, tuators should be used because patible with seals. If necessary 
ellows type for temperature com they reduce the total linear inches use a special oil to cover the oper- 
nsation and pump inlet pres of dynamic seal. They also trans- ating temperature range. Sealed 
wiz Low pressure system mit rotary motion directly with- unit will not cause an oil stocking 
ould be sealed in a container out linkage. Linear actuators problem. No field service will be 
vhich also holds the high pres generate contamination. needed if the unit is contamina- 
sure system. Use helium to check 4 d-e motor should be used be- tion free and sealed at the factory. 
r leaks before filling with fluid cause it conserves energy when OOO 


BEND/IX-PACI/F/C 
in Southern California needs 


missile /aircraft 
valve design 
engineers 


Bendix-Pacific Offers You Career 

Positions in Southern California — WE NEED: 
Electro-hydraulic high performance servo valve 
development engineers with 4-6 years experience 
and a B.S.M.E. degree. 

General hydraulic valve designers with 2 to 4 
years experience and a B.S.M.E. degree. 
Pneumatic valve and servo designers with 2 to 4 
years experience and a B.S.M.E. degree. 


PLEASE SEND RESUME TO W. C. WALKER 
ENGINEERING EMPLOYMENT MANAGER 


Bendic-Breitic 


DIVISION OF BENDIX AVIATION CORPORATION 








11626 SHERMAN WAY, NORTH HOLLYWOOD, CALIFORNIA 
Other High-Level Engineering Positions Available. 
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MANUFACTURERS OF 
SOLENOID VALVES 2-3 & 4-WAY 
MANUAL VALVES 2-3-4 & 5-WAY 
PRESSURE REGULATOR VALVES 
CYLINDER OPERATED VALVES 
PRESSURE RELIEF VALVES 
CHECK VALVES YY _ 


FOR GASES-LIQUIDS 
RANGE: 5 MICRON 


VACUUM TO 10,000 P.S.I 
HI-TEMP. TO MINUS 452°F, PRESSURE REGULATOR VALVES 


SPRING & DOME LOADED TYPE 
ORIFICE mee TO 6" 
0-6000 P.S.1. 


VACCO VALVE CO. 


ENGINEERING AND SALES DIVISION 


1445 Lidcombe Ave. 7 El Monte, Calif. 
CUmberland 3-8337 Gilbert 4-0546 





TURRETABLE 


OT) Sm eotol-t Mio) Mi -1-lellale mm ol- ig tam ie) 
roigii Pm t-loMMaslii em cl laletamm-t-t-1 Jaa) eo) i 





New concept Pneumatic Feed—indexing 
pawl works on rim of turntable, for 
utmost accuracy! Tapered locating pin 
locks table precisely in all directions; 
remains locked at all times except when 
actually moving to next station, even if 
air pressure should fail. 


Fully described in Mead’s complete 


catalog. Write today! 


COMPANY 





. \H-© Chicago 41, lil. 
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4114 N. Knox Ave., Dept 
PATHFINDER IN AIR POWER AUTOMATION 


Ole et accumutaToRs 
gare Ki 


OVER 100,000 SOLD, 
some in continuous use for 
more than 15 years — proof of 


superior reliability, safety and 
dependability in a wide variety 
of circuit applications. 


Standard models available 

in two operating ranges: 
0-3000 psi and 0-6000 psi, 
from 1.5 cu. in. 

to 2080 cu. in. capacities*. 
WRITE FOR CATALOG PR-200. 


ACCUMULATORS 


A NEW LINE of piston 
accumulators for standard 
industrial performance. 
Features extra built-in safety. 
Available for 3000 psi operation 
in nine sizes from 10 cu. in, 

to 2250 cu. in.capacities. 
WRITE FOR BULLETIN IPA-1. 


FOR AIRCRAFT, MISSILE 
or industrial applications 
requiring bladder accumulators 


Most Experienced Designer and Producer of Accumulators 


GREER HYDRAULICS, INC. 
N.Y. International Airport, Jamaica 30, New York * OL 9-9700 


Distributors and Other Representatives in Principal Cities 
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INSIDE STORY 
of Filter Efficiency 


other components 


extremely close tolerances, 


1ipment needs the help of 





Magnetic Separators 


eep the circulating fluid free from 


oscopic ferrous particles. 





stack of 
netized by two powerful perma- 


of a grids, strongly 
The grids split the 
thin and 
the magnetic particles close to 


magnets. 


stream into elements 


magnetized grid edges to which 
particles are attracted and se- 


ly held. 


Send for BULLETIN PM-65 
and other literature 


G. FRANTZ CO., Inc. 


Brunswick Pike & Kline Ave. 
Trenton 6, N.J. 
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AVIATION 


NEWS 





from the fluid power field 


Ray P. Lambeck has been 
appointed engineering manager 


of major programs for the Aero 
Hydraulies of Vickers 
Incorporated. He will supervise 


Division 





Stauffer 


Lambeck 


major contracts involving devel- 
opment of new pumping and drive 
systems for aircraft and missiles. 
Gordon E. Stauffer is now pro- 
gram administrator for the B-70 
F-108 system recently 
awarded to He joined 


pumping 
Vickers. 
the company in 1956 as an aero 
application engineer for jet en- 
gine controls. 


Plans for SAE A-6 
Fall Meeting 

B. R. Teree, chairman of the 
SAE Committee A-6, has an- 
that the next 
meeting is schedued for Sept. 30- 
Oct. 2 at the Sheraton-Jeffer- 
son Hotel, St. Louis. 

Groups set for meeting at that 


nounced group’s 


time are: 

Committee G-3, aircraft and 
missile fittings and flexible hose as- 
semblies; Sub-commttee A-6C, 
hydraulic pumps, motors and air 
compressors; Sub-committee A- 
6D, missile fluid power systems, 
and Committee A-6, aircraft 
and missile hydraulic and pneu- 
matic systems and equipment. 


The board of directors of 
United Aircraft Products Inc. 
has elected Frank A. Ryan as 
vice president of sales, and Frank 
J. Coykendall as treasurer. Ryan 








was recently manager of contrac- 
tual engineering, and Coykendall 
was controller of the company 
since 1955. Kenneth O. Parker 
was appointed as chief engineer. 
assistant chief 


He was recently 


engineer. 


R. B. Brown, Jr. will serve 
the St. Louis area as a sales engi- 
neer for Hydro-Aire, Ine. Since 
1956, he 
customer 


was supervisor of 


service for Monsanto 


Chemical Company in that city. 


FLUID POWER PRESSURES 
AND TEMPERATURES 
IN 1970 


Aerospace Industries Associa- 


tion has forecast hydraulic and 
pneumatic pressure and tempera- 
ture trends in systems over a ten 
year period into 1970. 

Missile hydraulic pressures 

Presently 2000 to 3000 psi with 
flow from 0.4 to 25 
increase will gradually reach about 
6000 psi at 2.8 to 50 gpm in 1970. 


Missile operating tempera- 


rates gpm, 


tures—Only a slight increase 
from the present 600 F system 
to about 750 F is forecast for 


missile hydraulics. 
Aircraft hydraulic pressures 
From 1959 pressures of about 
limits, should reach 
about 7000 psi. Flow rates should 


3500 psi 


increase to 70 gpm. 

Aireraft operating tempera- 
tures—By 1970, 1000 F system 
temperatures will be in operation, 
in envjronmental temperatures of 
1500 F. 

Pneumatic system pressures 

Trends indicate higher power 
requirements, with pressures ex- 
ceeding 8000 psi in 150 to 300 
hp systems. 

Pneumatic operating tem- 
peratures—Gas temperatures will 
be as high as 2000 F or as low as 
~300 F in the case of cryogenics. 


APPLIED HYDRAULICS & PNEUMATICS 





















A 





Circle 55 on Time-Saver Card 


—_ - 


AUTOMATING? 
Keep It Simple 


with the 





LIMIT 

SWITCH 
Type ES4-KM2 shown Pi ti 
Before finalizing design on @ Fewer switches needed. 
your automatic tools or © Simpler, cheaper than 
systems, get full details timers. 
on the ELECTRO-SNAP ES4 @ More reliable than 
family of switches. Many fancy circuitry capable 


variations available . . . of same job. 


all trouble-savers ! 

WRITE FOR DATA SHEET ESF.9 > oad 
ELECTROSNAP 0 
CORPORATION AL 

Switch Division glE 
4224 W. Loke Street, Chicago 24, Illinios 


Telephone: VAn Buren 6-3100 
TWX NO. CG-1400 





AIRHYDRO POWER UNIT 








9 Models with 
pressure ranges: 


62 to 22.500 PSI 


» Operated by 
Ly compressed air from 


5 to 100 PSI 


* Weights: 
50 to 81 pounds 





FOR PRESSES, JACKS, LOADED ROLLS, ETC.... 

@ Low Unit Cost... Easily Installed 

® Accurate, Reliable . . . Negligible Upkeep 
@ Maintains static pressure using no air 


@ Non-corrosive ... Uses water or oil 


FOR PRESSURE TESTING 
35 Models single and double acting standard 
Airhydropumps . . . and 6 Junior Models 


DAVIES BROS. GLADSTONE, NEW JERSEY 
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Plan to use... 








LUBRICATOR 


¢ Lubricates 34 to 1200 CFM 

¢ Transparent or metal bow! 

* Can be filled without shut 
ting off air 





a * Tamper Proof adjustment 
om 0 Wim available 
— e %" to 2” P.T. sizes 





1 and 2 at., 2 and 5 gal 
bow!ls available 





REGULATOR 





o 
: 


e Non-chattering, self-relieving 
© Equipped with 3 outlet ports 
¢ Larger diaphragm area 

¢ Big ports and valve openings 
. 

. 

>. 





Tamper Proof adjustment available 
Low pressure drop 


Ve" to 2” P.T. in 3 pressure ranges 


FILTER 


* Automatic or manual drain 

© Removes all harmful moisture 
e Removes 5 micron particles 

¢ Transparent or metal bow! 

* Low pressure drop 

e Ve" to 2” P.T. sizes 


> 3 

et ses 

fe (cy 3] @ 
: an 


ai 











Wilkerson’s NEW “CONDITIONAIR"” units are 
available in threesomes or twosomes. Attractive 


OEM discounts. 


WRITE TODAY 


for specifications on complete line of Wilkerson 


Combination Units, and name of your local 







distributor. 












bei 02-V)L lem al, | mela 
ILKERSON 
CORPORATI ‘ AIR LINE PRODUCTS 
"Dedicated to keeping the NEW in pNEUmatica” 


1643 W. Girard Englewood, Colo. 
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* 
miniaturized bh gauges 


. . 
This bourdon helix gauge, de- 
signed specifically for the Hawk 


missile, 


measures 0.75 


inches 


across. Threads directly into the 


. 
Accuracy is 


and the gauge 
e-calibration. 
When yo 


never 


pressure vessel, reads 0-5000 psi. 


of maximum, 
requires 


1 need special gauges, 


emember the name GLASSCO. 


Write for Bulletin G- 





Instrument Company 


660 S. Fair Oaks Avenue « Pasadena 2, California 


“A.N.D.” and “M.S.” 
HYDRAULIC CONTOUR 
CUTTERS in stock 


A.N.D. 10050 internal 





Economy series; 
tegral plain p 








Turret lathe and 
drill press series; 
ntegral carbide 
reamer pilot 





Heavy duty series; 
replaceable carbide 
reamer or plain pilot, 
carbide and HSS 


Write for sizes and prices. 


SONNET Tool and Mig. Co. 


580 North Prairie Avenue, Hawthorne, California 


MS33656, MS33657, 
MS33514, and 
MS33515 0.0, flat 
form tools 


Carbide tipped 
High speed steel 








MS33514 internal 





Solid carbide, carbide 
tipped, high speed 
steel models 











MS 16142 internal 
S.A.E. 


Carbide tipped; plain 
or reamer pilot 
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AVIATION 
COMPONENT 


DATA 


» 


+ 


Pressure Regulator 
... for 0 to 3500 psi 
Meeting MIL-R-5519, this new 
regulator has an adjustable speed 


control restrictor. Flow capacity to 


4 


.) 





standard 


0 gpm on models, but 
can be furnished to 20 gpm. 
a 100,000 cycle minimum life and 
weight only .78 lbs.—Kemp Aero 
Products, West Milford, N.J 

Circle $500 on Time-Saver Card 


Hot Gas Motorpump 
for missile apu 


standard axial 
motor with heat 
and improved 
motorpump 


By modifying a 
piston hvdraulic 
materials 


this 


resistant 


toler inces, new 





provides auxiliary power from 0.5 
hp at 1500 psi to 66 hp at 3000 
psi. Speed ratings for the integral 
units range from 18,200 rpm for 
the smallest size with 0.095 cu. 
in./rev. displacement to 6500 rpm 
for the largest unit with a dis- 
placement of 2.35 cu. in./rev. The 
smallest weighs 2.5 lbs. and is 
capable of 8.9 hp. Tested to tem- 
peratures of 5000 F. Vickers Inc., 
Detroit. 
Circle $01 on Time-Saver Card 


Filters 
. . « in new bulletin 
Bulletin A-1081 has descriptions 
of 66 filters with capacities to 43 
gpm and pressures to 5000 psi at 


65 F to +275 F. These filters 
can be cleaned and have perma- 
nent high dirt capacity.—Aircraft 
Porous Media, Inc., Glen Cove 
N.Y 


Circle 502 on Time-Saver Card 


Quick Disconnect 
. . is self-sealing 
For 400 F. 3000 psi 
this coupling can be used for all 


service 





aircraft fluids. Action is push-pull 
and locking is automatic when two 
halves are coupled. Can be made 
of Dural for lighter weight.—Ark 
win Industries Inc., Westbury, N.Y 
Circle $03 on Time-Saver Card 


Pressure Switch 
.. » is leak-proof 


This pressure sensing switch 
uses an all-metal tier tube pres- 
sure capsule and a snap action 





and 


Leak-proof 
shock-proof, it is stable at high 
temperatures and operating pres- 


switch element. 


sures.—Meletron Los An- 
geles. 
Circle 504 on Time-Saver Card 


Continued on page 152 
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id ROTORAM’ VALVES NEW! 


WITH EXCLUSIVE 
ROTATING STEM 














for MILLIONS 
of TROUBLE-FREE 
ACTUATIONS 


for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 


$6500 


' — Knob Valve List Price* 
} for a %4”’ valve 
































@ Low silhovette mounting aa” 
- oom venga nathan “= - *Less the usual 0.E.M. 
@ Full flow air passages a Va ~+ 9 and quantity discounts. 
®@ Piped exhaust ports 
@ Interchangeable parts 7% , 
© Anodized finish ee st FOR EITHER 

Pedal Valve Hand PANEL MOUNTING 

— OR BRACKET MTG. 

Rotoram Valves are available in 3 gas 4-way om for oes a THREADED BOSSES LOW HANDLE LOAD 
rom movement, insures long’ valve ‘ite. Port Rs ffom either tet ARE PROVIDED —PRESSURE LOAD 
~ oe ok eel oe” E Distributor, or write for complete CARRIED BY 


ROLLER THRUST BEARING 


< a 

4 og 
1 te 

i 4° 

‘ - 

. 


EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 





"Val MINE DEVICES, INC. 
4401 W. Kinzie St., Chicago 24, Ill 


YEARS OF 
LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 





MORE FLOW 
THRU UNOBSTRUCTED NO EXTERNAL LEAKAGE 
COMPRESSED AIR ROUND FLOW PASSAGES — PRESSURE IS CONFINED 


SEPARATOR - FILTER - TRAP TO FLOW PASSAGES 





MURPHY 
TRIUMPH AA For complete data on this new valve and 


for information on all your valve requirements q 
ejects moisture automatically, then filters write for Catalog V-59-60 = 






Installed near point of use, it separates and 


out all scale, rust or other impurities and 
delivers air clean and dry; of instrument 


quality. 
Write now for FREE Data Sheet No. 2567. 


YAMCO 


ONTROL VALVE DIVISION 


Wa i 
JAS. A. MURPHY & CO., INC. Ve — valves 


1417 EAST HIGH STREET, HAMILTON, OHIO 5125 ALCOA AVENUE © LOS ANGELES 58 © CALIFORNIA 
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Solenoid Valve 
. . . air and oil 
Voltage of one polarity opens 
valve. Opposite polarity closes 
valve. Remains in last position if 






Sizes In Stock 
«Be me 


%" 1” and 1%,” 







































































@ Dependable—Won't —_ ~ wares 
. | 
Stick Open IZ ESAS IL # | 
@ Low Pressure Drop — = W — 
Full Line Capacity current is interrupted. At 28 volt : 
; ; d-c, or 110 volt a-c, is available 
© For Oil — Up to 5 ” for 2-, 3-, or 4-way operation, air 
, . | or oil service, to 3000 psi from —65 
Write for detailed literature poem F to +450 F.—Dynamic Controls 
Manvfacturers of Hydraulic Valves an ev - Corp., E. Hartford, Conn 
. Relief Valves ® Check Valves © Restrictor Valves 
luid Needle Valves @ Pilot Check Valves ® Special Valves Circle SOS on Time-Saver Card 
ontrols, inc. Pressure Compensated Flow Regulators 
Servoactuators 





1284 N. CENTER STREET © +=MENTOR, OHIO ; 
. . « for high response 


Member of National Fivid Power Association 


= This 6-page brochure shows full 

tiny holes assure line of electro-hydraulic servoactu- 

P ators. Catalog 170 has applications 

pressure tight seals in aircraft, missiles and industrial 

systems. Cut-away photographs 

United's exclusive and schematic drawings included, 

with glossary of servoactuator 

terms.—Moog Servocontrols, Inc.., 
East Aurora, N.Y. 
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patented feature 







Diaphragm Pump 
- « « @ssures pure air 














United’s exclusive, patented* self-ener- ane —e 
gized metallic O-rings have tiny holes in 2 Model 373 pump eliminates 
the hollow ring wall. The holes are to friction, generated heat, carbon 
balance the interior and exterior pressures 
in order that the ring may respond to vari- 
ation in deflection of the sealing surfaces 
with a natural resilience uninhibited by the 
external pressure. 


In metal-to-metal applications, self-ener- 
gized metallic O-rings are capable of 
forming positive, permanent, non-corro- 

sive, static seals under extreme tempera- 
tures from —321°F. to 1800°F., and 
under pressures equal to ultimate com- 
pression stress of the metal itself. Avail- 
able in various metals and finishes, %” 
dia. to any size or configuration. United 
also makes non-vented and pressure-filled 
O-rings; and wire and brazing O-rings. 


PATENTS 2, 609,269; *2,637,360 









Write for free 22- 
page booklet (on 
your letterhead 






please). 





dust, oily air, and loss of capacity. 
Rated at 0 to 25 psi at 1 cfm at 
sea level, it operates at —65 F to 
165 F.—Cornelius Co., Minneap- 
olis. 
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Solenoid 
. uses internal rectifiers 


This 400 cycle a-c solenoid meets 
MIL-S-4040C, MIL-E-5272B and 





cat] 


~ seme 


MIL-E-5400. Has magnetic efh- 
ciency of a d-c solenoid. Ideal for 
ground support of missile use.— 
PSP Engineering Co., Maywood, 
Calif. 

Circle 508 on Time-Saver Card 


Pneumatic Fuse 
. with zero leakage 


Simple, accurate safety fuse to 
prevent blowdown of high pressure 
gas systems. Pressure drop is less 
than 10 psi at 200 scfm. Operating 
pressure is 1600 +20 psi. Shutoff 
setting is 250 +10 scfm. Reopen 
pressure is 60 psi. Temperature 
range —65 to +140 F. Weight 13 
oz., airborne 9 oz.—Aerodyne Con- 
trols Corp., Huntington Station, 
N.Y 

Circle S09 on Time-Saver Card 


D.C. Motor 
. . is light weight 


New D-3910 is % hp at 12,500 
rpm continuous, 1 hp at 9000 rpm 


r 





intermittent duty. 28 volt d-c, ex- 
plosion proof, weighs only 5.6 Ibs. 
Low radio noise, even brush pres- 
sure, high reliability.—Hoover Elec- 
tric Co., Columbus, Ohio. 
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New Brochure 
. on fiberglas structures 
This 8-page booklet describes 
fiberglass forms in aircraft and 
missile systems. Advantages are 
Continued on next page 
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| > / YWRMNORLER 
HYDRAULIC 


COUPLINGS 


Thanks to non-metallic seals, 
the new Stratoflex all-purpose 
relulled.¢ — —— a — 
, self-sealing unit when connecte 
DISCONNECT or disconnected. When the two 
halves are connected, the valves 
open automatically to assure 
maximum flow, with a minimum of 
pressure drop. 























Stratoflex Self-Sealing Couplings 
are available in three designs: 
wing nut, hex nut and knuri sleeve, 
with NPTF Pipe Thread or SAE 
“‘O’’-Ring Boss Thread, in sizes 





are furnished in NPTF 
Pip e Thread and Mise ve -Ring 


$ Thread, with ai $ize range 
ida Yi" Yo 1”. j ' 


/ 
For compte nformation on 
Stratoflex. Hydraulic Coup- 
lings, vfrite| for Stratoflex 
Bulletin'S-7 immediately. 





ie 








RETOUR 


P.O. Box 10398.+ Fort Worth, Texas (/ 7 tow Vom, Petacateate 
Branch Plants: Los Angeles, Fort Wayne, Toronto San Francisco, Seattie 
in Canada: Stratofiex of Canada, inc. 2 








Circle 146 on Time-Saver Card 
157 





PALMETTO. 


7 RINGS 


For ROD gs 4 
SEALS . - - 


For PISTON ag - 


SEALS . - - 


PALMETTO G-T RINGS ore resilient packing 


PALMETTO G-T RINGS effectively seal, with- 
® ext or at temperatures from minus 
7OF up to 600F, and at pressures aos high as 
They w not wedge into clear 
c ’ F off under motion or pressure, or 
twist piace Absolutely resistant to destruc 
ation, they permit the e (within 
mits of greater ecrances be 

twee the faces being sealed 
PALMETTO G-T RINGS ore monvufactured to 
fit stondord size bores and rods, and are 
ble in a wide selection of compounds 
mpatible with all types of fluids in ao broad 
temperature range. Special G-T Ring sizes 
rder, to meet any design 


eral kinds of non-extrusion 


kur 3 moterials ore aiso avarlobdie 
G-T & ) mpound 160A complies with Militery 
Specification 

MiL-R-003065 Grade $8 715 BE.Z 


FREE ILLUSTRATED BOOKLET —4 


ete with ¢ juct de 





ALM z je 
ee tom 
eene, Tweed & Co. man es m 
e line Palmetto P: s : 
eve ecling requireme . 
@ eve desig eed 
PALMETTO PALMETTO O-RING 


PYRAMID 
PALMETTO U-RING 
PALMETTO KuP 
PALMETTO 


SELF-LUBRICATING 
PACKINGS 


SHEET-PACKINGS 
NON-LUBRICATED 


FLANGE PACKINGS 
tever yo sealing problem, Palmetto 
gineers w give you & 
n service ond w 
eer the specific type of 








Circle 66 on Time-Saver Card 


















































AVIATION 
COMPONENT 
DATA 


high strength to weight ratio, rigid- 
itv, structural and electrical integ 
uniformity. Also  non- 
magnetic, and reproducible to close 
tolerances at low  cost.—Walte: 
Kidde & Co., Belleville, N.J 
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Filter 
signals clogging 





#52-2290-000, 


4 dual filter 
ictuates a signal when clogged and 


puts a second filter in operation 


Dependable 
Relief Valve 


Differential Piston 
Operation 


Excellent in systems without 
filters and for hard, rugged 
service. 

Accurate pressure control 
Fast acting 

Tight seal before cracking 
Economical and sturdy design 


* For Oil— % & 1” pipe (NPTF) 





Pressure Adjust Ranges 
100 to 800 psi 





1,000 to 3,000 psi 
250 to 1,500 psi} 1,500 to 5,000 psi 








Write for detailed literature 


luid 
ontrols, inc. 


Filters can be cleaned and reused. 
Rated to 70 microns.—Aero Supply 
Mfg. Co., Corry, Pa. 

Circle 512 on Time-Saver Card 


Test Stand 
. . . checks pumps & 
drive motors 


Model 9508 simulates altitudes 
to 75,000 feet while testing com- 
ponents. Self-contained stand tests 





pumps to 3000 psi and 10 gpm, 
100 cps drive 
motors. Pressure, flow and leakage 
be performed on_ this 


as well as 15 hp, 


tests can 


George L. Nankervis 


machine. 
Co., Detroit 
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Manufacturers of Hydraulic Valves and Devices 
Relief Valves ©® Check Valves ® Restrictor Valves 
Needle Valves ® Pilot Check Valves ® Special Valves 

Pressure Compensated Flow Regulators 





Member of National Fluid Power Association 


1284 N. CENTER STREET ° 


MENTOR, OHIO 
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a CH 
“FINEST... SERIES 
of the INTERCHANGEABLES”’ 


Sheffer pioneered tapered cush- ¢ 2000-3000 psi 
ions eliminate shock conditions on HYDRAULIC 


C e - permit ta * ALL STEEL CONSTRUC- 
, iter du TION 

BORES a Seen * EASILY REMOVED 

<0 ve . ere ROD CARTRIDGE 
Write NOW for Bulletin 658 * BORES 1% thru 12 


17 MOUNTINGS 
MEETS or EXCEEDS 
J.C. 






SOLD BY LEADING 
DISTRIBUTORS 
NATIONALLY 

Cincinnati 15, Ohio 
Phone VA-liey 1-0320 SEE PHONE BOOK YELLOW PAGES 


























interchange couplers qugess— 


for every 
industrial application 


at —-:- 








Couplers and nipples with many types and sizes of inlet 
ends available that will interchange with competitive 
makes. There is a TRU-FLATE ‘‘type’’ or a TRU-FLATE 


‘‘interchange'’ coupler to meet every industrial need. 


| WRITE FOR [galas CATALOG 


® Other Tru-Flate Products 


om @ Couplers and Nipples 
ae | Sleeve Type Series 
ol ) 
' a “Push” Type Series 
ry Interchange Series 
E . - oe 
SS ER, oe ee Hydraulic Series 
| “Strait-Thru” Series 
< ana: @ Reuseable Hose Fittings 


@ Barb Type Hose Fittings 





@ Biow Guns, Water Valves 





TRU-FLATE, INC. 


888 - 92nd AVE * OAKLAND 3, CALIFORNIA 
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SPeeCs ) staviceo... 


Gas Valve and 
Protector Cap. 






Most economical 
and efficient 

Accumulator for absorbing shock 
& storage of energy in hydraulic 
systems. Sizes, 15 to 7500 cu. in. 

















Spring—Directs bottom of Barrier 
No collapsing of Barrier sides 
Gas Chamber — gos precherged 
-_ to suitable pressure. 
——=_—_ Steel Shell—Two sections 
————— ; ry} Up to 2000 psi pressure. 
i ; ¢— Clamp Ring—Holds sec 
—_— tions firmly. Easily removed 
5 Barrier —“Hat Shape.” Synthetic 
= é { rubber.”O’ring seals shell sections 
LSE Inner and Outer Plates—Starts 
convolutions of barrier and pre 
vents extrusion through liquid port 
Female Pipe Threads — Can be 
provided to meet specifications. 


Thorough cleaning maintenance is 

| quickly performed when necessary 
Send for specifications and 
descriptive literature at once. 


SPECIAL PRODUCTS COMPANY 


15000 WEST 44TH AVENUE 
GOLDEN, COLORADO 


















lightest weight/easiest installation/silent no hum operation 


NEW HOKE 


lowest temperature rise and power consumption 


SOLENOID 


Stainless steel plunger design / silver ac shading coil 


VALVES 


Smallest size / packless construction / operates any position 








Complete specifications, ordefing in- 
formation, etc., are included in bulle- 
tin No. SV-559. Send for your copy. 


Fluid Control Specialists 
HOKE INCORPORATED, 87 PIERMONT RD., CRESSKILL, N. J. 
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YOU NAME 


THE APPLICATION... 


ASHCROFT 
GAUGES 


MEET EVERY REQUIREMENT 





For more than 100 years the name Ashcroft has stood for 
the most advanced pressure gauge research, design and 
engineering. By anticipating the constantly changing and 
expanding needs of all industrial users, we have combined 
in Ashcroft Gauges the highest degree of accuracy and 
long-life service for every type of installation. You can 
elect dial sizes ranging from 2” through 24” . . . pressures 
from 30” vacuum or a few ounces up to 100,000 psi. . 
materials that meet all service demands. 

There are three classes of Ashcroft Gauges. Each class has 
functional characteristics suited to the applications for 


ch it is recommended 


DURAGAUGES. The finest pressure gauges built. High- 

est accuracy and durability make them ideal for the 

toughest services. They save many times their original 
st in replacements and repairs 

QUALITY GAUGES. The finest general-purpose gauges 

made. Second only to the Duragauge in ruggedness and 
istained accuracy. Available for pressure, vacuum or 

low, medium and high ranges 


compound services in 

STEEL CASE GAUGES. The best gauges for small 

equipment like portable compressors, pumps, and for 
ess important pressure lines. Pressure, vacuum and 
mpound ranges available 


many Ashcroft Gauges are Maxisafe*, pneu- 
atic receiver, recording, chemical and special applica- 
plus a variety of gauge testers. Get all the 
earn why Ashcroft Gauges are the best investment 
Write for Catalog 300B 


Among the 
iges 


i Ca make 





Quality Gauge 
No. 1000 for 
small equipment 


Quality Gauge 
No. 1056 for 
hydraulic presses 


Quality Gauge 
No. 1010 for 
general applications 





c 





Duplex Gauge 
No. 1038 A. indicates 
two pressures on dial 


Vibration-Resistant 
Gauge No. 1122 
Heavy-duty gearless 


Special Purpose Gauge 
No. 1009. Heavy-geared 








ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. 





Consolidated Ashcroft Hancock Division «+ Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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VARIABLE DELIVERY PUMP 


The pump is designed for speeds to 4000 rpm. It 
is suitable for direct drive in aircraft and ordnance 
servo systems. It has an output adjustment lever which 
operates with very little force and holds a set position 
with no force. 

The rotor (driving member), is similar to the driv- 
ing gear in an internal gear pump. As it rotates, it 
drives the piston assembly with it. Pump output is 
changed by varying the piston displacement. Output 








= 
om 
——_— 

iM, 





is zero when the rotor and piston assembly are con- 
centric. Flow increases as the excentricity of piston 
assembly and rotor increases. 

The piston assembly is made in six units. Each unit 
has a rectangular piston at each end of a connecting 
web. Six units are assembled to form a complete 
piston. They are spaced at equal angles to fit into 
the cavities in the rotor. A concentric cam mounts 
at each end of the assembly. The cams slide under 
the pistons to keep the entire assembly concentric. 

The piston assembly rotates around a shaft that 
extends through the cams. Pump volume is changed 
by moving the shaft from side to side. A crankshaft 
extending through the pump cover plate moves the 


shaft. 


U. S. Patent 2,867,175 by Juston W. West, United 
States Navy. 
Continued on page 162 
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DOUBLE 
SELECTOR 
VALVE 


Model 
DS-75 





FGRESEN 
HYDRAULICS 







FEATURES: Cast iron body—chrome: plated, pres- 
sure balanced spool-—Easy to mount 
—Three optional handle positions. 


SPECIFICATIONS: Capacity—24GPM @15 ft/sec. 
Pressure range—0 to 1500 PSI 
All openings—%” NPT 
Shipping weight—12 lbs. 


‘or GRESEN Mz. Co. 


LITERATURE 405 35th Ave. N.E., Minneapolis 18, Minn. 





















PAT. PENDING 





Eliminates leaks in oil, air, 
water, vacuum, chemical lines | pyres 


Tru-Seal 





Tru-Seal saves hours in assembling piping en pipe or SEAL 
installations because it enables you to —s oe SIDE 
: . r 

run your pipe lines in any direction you wil) go ? } 
wish, quickly and easily—without having hand tight. ~ 
to recut and re-thread piping sections. 
Wherever used on air, oil, water, steam, ne 
vacuum or chemicol lines, it seals perfectly -—— ee 

> . 7 “i ad pipe 
ot —100° F. to plus 500° F.—without the 3 or fitting 


use of pipe dope. Its installation requires ss ge 
only light tightening torque, thus elimi- Colt in 
nating over-tightening damage to valves, direation. 


pumps, compressors, and other fittings. 












For further information write o 
ieee ia 
- Tru-Seal , 
TRU SEAL DIVISION 00 eomptete G ‘ 
FLICK-REEDY CORPORATION leakproof x 
assembly ’ g 
7NO17 York Rd., Bensenville, It. = 


required). 





**Miller Fluid Power” is also a Div. of Flick-Reedy Corp. 
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WHO’S SMILING? 


YOU, WHEN YOU DISCOVER THE 
DESIGN ADVANTAGES OF eeee 
LINDBERG 
SQUAREHEAD CYLINDERS 


DESIGN IN LINDBERG 
AND...ADD ALL THESE 
FEATURES! 

and many more besides! 

















HARD CHROMED 
STEEL TUBE 














1 FULL FLOATING 
L CUSHION 














ONE PIECE ALUMINUM 
ALLOY PISTON 


FULL FLOATING 
CUSHION 

















PRE-STRESSED 
TIE RODS 





CERTAINLY! Your choice of mounting styles @ 7 bore sizes to 6” 
@ Built to JIC recommendations @ Standardized mounting 
dimensions. 


WANT TO SMILE AGAIN! 


FOR DETAILS OF THESE AND MANY OTHER 
FEATURES, WRITE FOR THESE BULLETINS TODAY. 





SQUAREHEAD “'S” LINE— BULLETIN S-101 
2000 PSI ‘‘H" LINE— BULLETIN H-101 
HEAVY DUTY “A” LINE— BULLETIN A-101 


for fast action on “specials” tell us what you need. 


LINDBERG air and HYDRAULIC DIV. 


TEER-WICKWIRE & CO. 
1802 WILDWOOD AVE. - JACKSON, MICHIGAN 
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MOTOR COMPRESSOR 


Ocl-€e4s COMPRESSED AIR 
croc o 2 MODELS 


TANKLESS MOTOR 
COMPRESSORS 
For use where existing air 
tanks or pipe lines provide 


You'll find the compressor you need in 
the BeéG line! Choose from 58 models 
lightweight portables, bare compres 


compressed air storage; 35 sors, tankless motor compressor outfits, 
ind 75 lb. single stage, 175 air tank motor compressor outfits; from 
b. two stage, '4 to *4 HP, 14 to 144 HP capacities, pressures to 
60-cvcle motors displace 190 ; my 
. * a . 81 
nt to 6.57 CFM at 1725 i. ; : : 
RPM There’s never any oil-spoiled work 


with BeG Compressors—they never 





pendable delivery 


need oiling. Powered by BaG built 
motors, they are constructed with car 
bon graphite piston rings and skirts 
which need no lubrication; bearings are 
grease-packed and sealed for life. 
Numerous additional design and con- 
struction features assure long-lived, de 


of cleaner, cooler, 


drier air and smooth operation. 





10 GAL. AIR TANK MOTOR 
COMPRESSOR OUTFITS 
Available in wide range of 
capacities; portable when 
art-mounted. 35, 75 and 
$5 lb. outfits mounted on 
Non-Code Air Storage Tank 
tested to 150 lbs.; 75 and 
175 lb. outfits available 
vith ASME Code built 
tank tested to 350 Ibs. 





“PIGGY-BACK" 
COMPRESSOR TANK 
Compact, portable 2-gallon 
tank assembly, easily 
ittached to any BaG 75 Ib. 
or 175 lb. Motor Compres 
sor, or Tankless Outfit. is 








30 GALLON AIR TANK MOTOR 
COMPRESSOR OUTFITS 


75 and 175 Ib. outfits 
mounted on 30 gallon hor 
izontal or vertical air tank 
built to ASME Code re 
quirements and tested to 
400 Ibs 


a 


, 


GASOLINE ENGINE- 
DRIVEN COM- 
PRESSOR OUTFITS 
Light weight 
compact, cart- 

mounted. 


For complete information on B&G Oil-less Compressors 
and Vacuum Pumps, send for Catalog GO-1156. 





Circle 23 on Time-Saver Card 


Océ-€eas 
AIR COMPRESSORS 


BELL a GOSSETT COMPANY 
Dept. FW-66, Morton Grove, Illinois 


FLUID POWER PATENTS 





HYDRAULIC POSITIONER 


The unit is similar to a vane-type fluid motor. 

However, its rotation can be stopped at any point 
for accurate positioning. 
@ Operation—The schematic drawing shows the 
rotor in its stopped position. To rotate it, the right 
hand solenoid valve is energized. Pump flow enters 
the positioner through the left port and returns to 
the reservoir through the right port. The rotor turns 
clockwise. 

Rotation continues until the solenoid is deenergized 
and pressure is applied to both ports. Fluid escaping 





through the orifice on top of the positioner moves 
the nearest vane to a position directly under the orifice. 
Since the vanes are narrower than the orifice, fluid 
escapes equally from both sides detenting the vane. 
Any attempt to move the vane away from the orifice 
unbalances the pressure and returns the vane to its 
position under the orifice. 

Energizing the left solenoid rotates the positioner 
counter-clockwise. 
U. S. Patent No. 2,873,725 by Paul A. Gilovich, as- 
signed to International Business Machines Corp., Neu 


York. 


Other Patents Issued 


HIGH PRESSURE ROTARY PUMP 
No. 2,878,757 by John Marco, Earlville, Md. 


CLOSED CENTER VALVE WITH ZERO LEAKAGE 


Vo. 2,882,867 by William B. Thompson, assigned 
to General Motors Corp., Detroit, Mich. 


FLUID-OPERATED VALVE 
No. 2,882,930 by Luther E. Lee, Takoma Park, Md. 


MANIFOLD MOUNTED VALVE 


No. 2,879,788 by Donald E. Beckett and William 
N. Beckett, assigned to Beckett-Harcum Co., Wilming- 
ton, Ohio. 


BALANCED CONTROL VALVE 


No. 2,876,796 by Stuart D. Pool and Edward M. 
Velin, assigned to International Harvester Co. 
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bani 
Hydraulic 


bad S 


Pumps 


160 cubic inch reservuir with 8”x 8” base plate and 18” 
long handle. 

Available with optional size pistons %”, 4%”, 4%”, 1” and 
11%” 

We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with %”, 4%”, 1” or 1%” piston is now 
available in stainless steel. 

for additional information write: 


WILLIAM S. PINE 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Calif. 








® ” 


Complete line of VALVES 


@ Flexible Seal Seat* VALVES 
@ CHECK VALVES 

@ RELIEF VALVES 

@ SHUTTLE VALVES 

@ CARTRIDGE VALVE INSERTS 


Specify Kep-O-seal! — leakproof construc- 
tion designed for efficient fluid flow and 
reasonable cost. This name is your assurance 
of quality; backed by two generations of 
specialized service to industry. 

*PAT. APP'D. FOR. 











Write for Complete Detailed Information. 


KEPNER PRODUCTS: COMPANY 
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Allied 
Control's 


Stainless Steel 





Solenoid 
Valve 


MINIATURE 


SOLENOID 


VALVES 


@ Small Size: (1%"x2%") ¢ Large Capacity 
e Packless—only 2 moving parts 


Available in 2- and 3-way normally open and 
closed types, this new line of solenoid valves has 
a pressure range from 0 to 1400 psi. Bodies can be 
supplied in stainless steel, brass and aluminum. 


NEW FEATURES: 
© Operating temperature of +110°C to —65° C— 
higher temperature requirements can be supplied 
on special order. 

® Many modifications are 
possible including side, bottom 
and top metering (3-way and 
2-way normally open). 

®@ Several models are U. L. 
Approved. 

© New Type “S” valve 
designed for completely 
noiseless operation. 





FOR MORE INFORMATION WRITE FOR BULLETIN V. 


ALLIED CONTROL 
VALVE DIVISION 


ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, N.Y. AL-197 





Circle 10 on Time-Saver Card 
163 















































new 10,000 psi 
FOUR-WAY VALVES 





effortless operation 
for applications up to 
10,000 psi 


Have valving problems on hydraulic 
applications calling for high pressures up 
to 10,000 psi? This new Greenvee Four- 
Way Valve may be your answer. Simple, 


tr ' ; 
trouble-tr 


spool-type valve .. . com- 
letely balanced to provide effortless 
Operation at any pressure in any position, 
It operates with the saime ease at 10,000 
psi as at 0 psi. Panel mounted for universal 
daptability. Subplate available. Pre- 
tision-made, precision-tested. (Max. leak- 
age 4 cu. in. per minute at 10,000 psi.) 
Write today for illustrated data sheet. 


weurT@ar 





Greentee Four-Way Valve is available 
in two models: No. 1717 (above) with 
detent-positioned control lever . . . No. 
1704 with spring-centered control lever. 
THE GREENLEE LINE ALSO INCLUDES A 


WIDE SELECTION OF HAND AND POWER- 
OPERATED HYDRAULIC PUMPS 


ohesNieF 


GREENLEE TOOL CO. 
1776 Columbia Ave., Recktord, Illinois 
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NEW 


PRQDUCTS _ 





Continued from page 72 


AIR LINE FILTER 
- «+ « removes water, dirt, oil 


Designation: Micropleat (571000 


Features: For precision air gage 
applications where positive re- 
moval of dirt, water, and oil re 
quirement for functioning. Filte: 





assembly has aluminum filter that 
houses inlet and outlet ports, chem- 
ically-coated aluminum bowl with 
drain cock, and element. Four 
standard %” pipe threaded ports 
(2 inlet, 2 outlet) allow versatile 
mounting of assembly. 


Specifications: Filter housing with 

stands pressures to 125 psi, rated 

flow is 15 scfm at 100 psi line 

pressure. Rated at 10 microns. 

Almost 10” long. Filter head has 

mounting holes on 4%” centers. 
Bendix Filter Division 


Bendix Aviation Corp. 
Madison Heights, Mich 
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PUMP LINE 
. for use with F-R fluids 


Designation : Series 800 Gerotor 





Features: Dimensionally _ inter- 
changeable with regular oil-hy- 
draulic units of like capacities, and 
most competitive pumps. For ap- 
plications where fire hazards make 


use of hydraulic oils dangerous 
die casting, welding, forging. 


Specifications: In 3, 5, 8, and 12 
gpm sizes in QDH-830 single 
pumps; 20, 30, and 40 gpm sizes 
in OG-860 single pumps, and any 
combination of 3, 5, 8, or 12 gpm 
in QGH-H830 double pumps. 
Double A Products Co 


Brown G Sharpe Mfg. Co 
Manchester, Mich 
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SMALL AIR VALVES 

. . « have high cycle speeds 
Designation: SA Junior Series 
Features: Applicable to automatic 
assembly machines and packaging 
operations. Offer design features 
of larger series. Low cost. Operate 
cylinders having up to 4” bores 
where high piston speeds are nota 
factor. Basically are two valves 
single solenoid spring return 4- 
way, and double solenoid momen- 
tary contact 4-way. Provides small 
physical size, relatively low air-car- 
rying capacity, high cycle speeds. 
Solenoids easily replaced 





Specifications: For vacuum service 
or pressures to 300 psi. Speeds to 
450 operations per minute contin- 
uous duty; 600 for intermittent 
duty. Response averages about 11 
millsecs. on 60-cycle AC current. 
Inrush current is .85 amperes and 
holding current is .23 amperes on 
115 v., 60-cycle current. Standard 
voltage are 115, 230 v., 60 cycles. 
Others by special order. 

Numatics, Inc 

Highland, Mich 
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TIME DELAY RELAY 
. . « offers split-second 
recycling 
Features: Reset time less than .020 
sec. Easily adjusted. Modern design 
of timing head assembly provides 
internal recirculation of air for con- 
sistent timing. Larger contacts pro- 
vide greater dissipation of heat. 
New contact material increases 
Continued on page 166 
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./ Hi HW (VALVE-IN-HEAD) 
CYLINDERS 












\w NO SEPARATE VALVES TO MOUNT OR 
PIPE Modernair's ViH cylinders 
have Gi rectional and exhaust speed 
control valves buiit in! 

FEATURES 

* COMPACT CYLINDER-VALVE “PACKAGE” includes built- 
in directional control, exhaust speed cont trol valves. 

*SOLENOID, BUTTON BLEEDER or PILOT PRESSURE valve 
operation. 

* INTERCHANGEABLE MOUNTINGS. 


om BRIEF SPOR ICA TUNE 








DIAMETERS: 1% ROD SIZES: 42”, 36”, 44” 
MIN OPERATING PRE: URE: 20 p.s 
MAX. OPERATING PRESSURE: 150 p.s.i. (solenoid) 
200 p.s bieeder or pilot pres.) 
Write for catalog, prices today—or phone 


your local MODERNAIR distributor (listed 
on your phone book Yellow Pages). 


CORPORATION 


Dept. B-9 400 PREDA STREET, SAN LEANDRO, CALIF. 
5007 Brookpark Rd., Cleveland 34, Ohio 38 


TECHNICAL 


SALES AGENTS 
wanted for U.S.A. 


Technical Sales Agents are required throughout the 
United States for well-known British manufacturers of 
Hydraulic Motors (as illustrated). Many pending en- 
quiries from United States manufacturers will be 
passed to appointed Agents. 

Exclusive territories, and 
only Agents with 
appropriate tech- 
nical representa- 
tion should 


apply to 


CHAMBERLAIN 
INDUSTRIES LTD. 
STAFFA WORKS, 
ARGALL AVE. 
LEYTON, 
LONDON, £.10, ENGLAND 
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THE COMPLETE PACKING UNIT 


for Hydraulic 
or Pneumatic 
rods and 
cylinders 


MON-O-PAK’ 
CARTRIDGE 


Easily and quickly installed. 

No adjusting necessary. 

Equipped with Anti-Backlash rings. 

Includes Seal-Guard © rod wiper. 

Low friction coefficient. 

Shock and burst proof. 

Reduces initial machining cost. 

Gives longer service life. 

Cuts machine down-time. 

Easily removed for replacement. 
Write for catalog and prices. 


HYDRAULIC ACCESSORIES CO. 
24301 Hoover Road, Warren Mich. 











HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m.) 


HYDRAULIC 
MOTOR 


Three Models now in production: 

Mark III—S5 cylinder 3,500 Ibs. ft. at 1,500 p.s.i. (Speed 1-100 
R.P.M.) Mark IV—S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1-100 R.P.M.) Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i 
(Speed 1-75 R.P.M.) Overall efficiency 90% to 95° 

Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 
most mechanical handling applications. 


Ask for details of hydraulic cylinders, valves, pumps and motors. 


CHAMBERLAIN INDUSTRIES LTD 


Staffa Works, Staffa Rd., Leyton, London, E.10, England. 
Leytonstone 3678 


(Member of the Chamberlain Group of Companies) 
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mum AC pick-up voltage is 85% 
N EVV/ of nominal operating voltage; D« 
is 80%. AC drop-out voltage 50% 
f nominal: DC 15% 

AGA Division 

Elastic Stop Nut Corp 

Elizabeth, N. J 

span. Both NO and NC con- Circle 319 on Time-Saver Card 


ire now Hexible yroviding 
vor 


PRODUCTS 





pitt ichon wht issures DOSI 


ROTARY ACTUATORS 


Specifications: Dials marked over : 

eo am ts 1 oe he . in three models 
inges. Temperature Designations: Models 30-87-120 
65 ¢t 165 F. Maxi 30-100-90S. 300-190-120 





with CROSS 
HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity. . .quality-built to 
your specifications. Contact Cross Engineering 
Department, today! 


= RUGGED 
= DEPENDABLE 
= ECONOMICAL 








CUSTOM DFSTONED CYLINDER? 
FOREVERY APPLICATION” 


Try CROSS CYLINDERS \ 


: Engineered Quality 
Lowest-P®°” Cylinders Availab/, 


and trouble free 
trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING (0. 


_LEWIS. KANSAS — PHONE EA 4-5525 





WRITE « WIRE « PHONE... TODAY!! 
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Features: For critical ground ap- 
plications. Have high torque/iner- 
tia ratio. Provide power for rotary 
vibration testing, angular load test- 





ing, and high-powered angulat 


positioning 


Specifications: For three models, 
stall torque is from 8700-19,000 
in-lb. at 3000 psi. Internal leakage 
from .20-.30 gpm. Weights from 
36-80 Ibs. All frequency responses 
are 0-200 cps. Model 30-100-90S 
has 15° internal snubbing, others 
none. 
Vard, Inc 
A Subsidiary of Royal 
Industries, Inc 
Pasadena, Calif. 
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LIMIT SWITCH 
. . « for unusual applications 


Designations: LIOOWTR, L100- 
WTL 








Features: This three-circuit switch 
permits many circuit arrangements, 
giving savings in switches, wiring, 
installation cost. When enclosed 
in housing with standard model, 
switches readily usable on many 
existing mountings. 


Specifications: Clockwise or coun- 
ter-clockwise operation, both with 
two NO and one NC circuit. Both 
models reversible to give one NO 
and two NC circuits and have 34” 
conduit opening to allow ample 
room for wires. All have 70° safety 
overtravel in both directions, fully 
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isolated circuits, heavy solid silver 
contacts, and are oil tight, NEMA 
12 
R. B. Denison Mfg Co 
Cleveland, Ohio 
Circle 321 on Time-Saver Card 


3-WAY SOLENOID VALVES 
. for high flow 


Designation: L3 Series 

Features: Controls hydraulic oils, 
other liquids. Compact, _ light, 
mounts in any position directly to 
the line, built to UL standards. 
Synthetic inserts eals provide 








(PER HAS KNOW-HOW AND 
FACILITIES TO GIVE YOU PERFORMANCE 
AND COST ADVANTAGES... 





bubbletight operation. Coated ny- Here, at Roper, we sometimes get the comment: “‘We need 
ws —— assembly assures a pump of a custom nature, but it appears we can produce 
ong life. = 

—— | it ourselves.” 

Specifications : Pressure differen- 


While we do not quarrel with the theory that a do-it-yourself 


tial of 5-150 psi. In 48, 42, and %4” 
sizes. NO, NC. Bodies of naval project may lead to results wanted, we often question if such 
forged brass, internal parts of stain : A a a , a 
less steel and brass results are commensurate with the price paid in time, effort 
alia A ee and capital expenditure. We prefer to think that our plant 
New Britain, Conn and our staff can produce custom pumps that will fill the bill 
Circle 322 on Time-Saver Card — and at appreciable savings to the customer. We feel this 


way because Roper has specialized in manufacturing pumps 
for over a century, and has the up-to-date know-how and 
facilities to cope with any pumping problem. 





, OM SEAL Kit . If you are currently working on either high or low pressure 
—) a | a if size and weight are determining factors if 
} servicing y a, < g é g factors... 
a ne eS and money are of great importance, 


plastic case affords dirtfree pro- | then direct your inquiry to Roper for ={@) —) 4-1 
: valuable assistance and dependable 
ROTARY PUMPS 
pumps. May we roll-up our sleeves to 
help you? 


ROPER HYDRAULICS, INC. 


709 Blackhawk Park Avenue, Rockford, Illinois 


a2) 





tection. Lid design ups storage 
space by using molded-in spindles 
for smaller rings. O-ring numbers 
clearly embossed with size specifi- 





Continued on next page 
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DARCOVA PUMCUPS 


now available with 


PRODUCTS 





(j/ cation. Gage molded in base for 
j N YLO N Al Vi e () sy TI () N | quick check on ring diameter. 
0 | Specifications: Contains most- 
| wanted sizes, about 305 pieces. 


Case is 9%4x656x156”". 


Federal-Mogul Service 


for HYDRAULIC CONTROLS, AIR CYLINDERS, 
RECIPROCATING PUMPS | Division of Federel-Mogul-Bower 


Detroit, Mich. 
Circle 323 on Time-Saver Card 


~ 


ts FILTER-OILER-REGULATOR 
= . . . handles capacities 
to 7 cfm 


Features: This air line oiler func- 
tions automatically, furnishing oil 
mist proportional to air used. Oil 
delivery can be regulated on bot- 
tom of oiler. Compact design has 


DARLING VALVE & MFG Co) 


Wi LiaMSPORT Penna USA 





adjusting screw of ample diameter 
and easily-removed valve seat. 
Flow unrestricted with minimum 
pressure drop. 
Specifications: Equipped with %%”" 
Darcova 45° FPT. Pressure from 0-160 psi. For 
Sones Tipe Pamenp air pressures to 150 psi, maximum 
temperature of 150 F. 





ARLING Pumcups—long noted for unequalled efficiency and life in all py eer erg ogy 


kinds of cylinders—are now greatly exceeding their own performance Circle 324 on Time-Saver Card 
records! The new 100% Nylon Composition, available on/y in Darcova Pum- 
cups, does it! 
Nyloa Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready now to give you unprecedented piston packing | 
performance! 


Write for helpful data Bulletin No. 5503. 


SOLENOID VALVES 
: have watertight 
housings 


Designations: Series 90 and 95 
a DARLING VALVE & MANUFACTURING CO. Features: Housings watertight and 
Oe) Williamsport 15. Pa explosion proof. Have AC shading 


coils of silver, fully rotatable coil 
housings for electrical connections. 
TRADE MARK | Will operate in any mounted posi- 
tion. Smallest solenoid valves avail- 
able. Small-ported. Quiet operation. 


Specifications: Brass or stainless 
steel bodies. Coil housings of high- 
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strength cast iron, cadmium plated. 
A %” threaded conduit hub as part 
of housing. NO, NC, or Universal 





niin Wii wate <0 ote DOW T VY Pressure Balanced 


connections from Yes-"%" Series 90; HYD RAU L| E> G EAR PU M PS 


2-way types; %2-%6" Series 95, 3 


way types. Pressures to 2500 PS/ + Outputs from 1/ 2-60 GPM 


Hoke, Incorporated 
Cresskill, N. J Shown here is our Model GP2-85 which will |} 

Circle 325 on Time-Saver Card deliver 18 GPM at pressures to 2000 PSI 
Volumetric efficiency exceeds 95% through- 

out the operating range. Fully pressurized 

STACK VALVE lubrication independent of discharge pressure 
° is “add-on” type 14 other sizes available. 


MAIL FOR COMPLETE DATA 


Berry Hydraulics 
2227 Oliver Building 


Pittsburgh 22, Pa. 
Features: For use where hydraulic oe 
valve requirements might increase. 
[Iwo or three different types of 
valves can be bolted to standard 
unit valve when required. Unit is 


Company ‘ — 


Berry Hydraulics 


A Division of 
Oliver Tyrone Corp. 






Address —" 


Continued on next page 


Get Easier, More Accurate KUNKLE GAUGES 


; for Process Applications 
Cylinder Speed AVAILABLE IN MANY 
» Control 


TYPES and SIZES 
with ® 





15 p.s.i., or 30” of vacuum, to 20,000 p.s.i. 







ent oe. 
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Pneu-Trol : : 

VALVES : ; 

2,000 (brass :,..and the NEW x 1] ‘ K L E: 
or aluminum) IN AIR OR . _— : 
and 5,000 (steel) p.s.i. HYDRAULIC USE ° SAFETY : 
. SAFETY ° 

Pneu-Tro!l Valves combine in a short, com- ; enue O wrarrer TusE > 
pact body, a tapered fine thread needle . " CASE . 
for extremely accurate air or oil flow > \ : 
control and a floating retro ball check, e ° 
which permits full flow in the opposite e@eecce . 


direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Vaive 
incorporote single function feotures of 
Flow Control Valve. All valves available 
in 5 female pipe sizes — Ve" to %4". 
Valve bodies cre made from brass, alum- 
inum, steel or stainless steel. Attractive 
Prices Immediate Delivery 


Write for Mlustrated Circular and Price List. 


--.-safer because: 

1. Rifle-bored steel Bourdon 

tube is safety wrapped. 

2. Armor plate behind dial. 

3. Blowout plugs located for 
downward relief. 


Inlet speedcontro! for 


Double Acting Cylinder 4. Shatterproof dial lens. 


5. Solid back gives full area 
protection. 


by the 
MAKERS 
of 
DEPENDABLE 
KUNKLE 
VALVES | 


Cylinder 
Speed Control. 























WRITE FOR CATALOG & ENGINEERING DATA 


29195 GRANT STREET 


BELLWOOD (Chicago Suburb) ILLINOIS 


KUNKLE VALVE CO. + FT. WAYNE, IND. 
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MACHINED FOR CLOSE FIT. Pee: | 
XY FEEL ~ RINGS SLIDE ¢ ON 


ANOTHER For EASY anwsr igh 


“Teflon”* Valve Stem Packings are just cous fluids. “Teflon” Valve Stem Pack- 
what you need when you are making _ ings are supplied in wedge and angular 
sensitive adjustments on slow moving type and as solid unit rings. 
rotary and reciprocating equipment R/M also manufactures a complete 
[he precision machined rings slip on range of homogeneous and reinforced 
other and exert pressure against valve stem packings engineered to meet 
the valve stem or rod. Because it does many other requirements: high tem- 
react to any known chemical and _ peratures, high pressures, high speeds, 
10 known solvent, “Teflon” is ideal temperature extremes, etc. 
where corrosion is a problem. It has Feel free to call on the experienced 
excellent nonadhesive properties—an R/M packing engineers for details and 
added benefit if you are handling vis- service, whatever your packing needs. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex*, Vee-Square*, Universal 
Plastic, and “versi-pak’*; GASKET MATERIALS; and “TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A DuPont trademark 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 














RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 

intered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings 

Brake Blocks «+ Clutch Facings «+ Industrial Adhesives «+ Laundry Pads and Covers «+ Bowling Balls 
Circle 131 on Time-Saver Card 
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NEW 


PRODUCTS 





an inlet and relief valve plus two 
spools in single housing. “Add-on” 
idea gives user flexibility of having 
from 2-6 sections without losing 





economy of initial single housing 
construction. Has optional 4th posi- 


tion detent float, 3 or 4-way center 
operation 


Specifications: ( 


Webster Electr “ 
Racine, W 


Circle 326 on Time-Saver Card 


apa tv 1s 


USE A TIME-SAVER 
CARD FOR MORE 
INFORMATION ON 


@ ADVERTISED PRODUCTS 
e NEW COMPONENTS 
e@ USEFUL LITERATURE 


AFTERCOOLERS 


- « « give increased capacity 
Designation: Aero 


Features: Increased capacity in 
more compact equipment because 





of improved cooling coil and mani- 
fold design. Operation controlled 
by air by-pass and recirculation 
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system that varies amount of fresh, AIR POPPET VALVE operated air control valves. May be 
for pilot control actuated by hand or mechanical 
means, either direct or remot 


out-door air passing through spray 
chamber. Special trap in manifold Designation: Pulse-Aii 
removes condensed water. fc Need Opens and closes only when 
- : ; eatures: sed to energize pilot ree . en . 

Specifications: In nine sizes with I plunger is compressed, making it 


range of tree air capacity from 
200-12,000 cfm matching com 
pressor sizes from 40-2500 hp. 


unnecessary to decompress plunger 
before control valve is energized 
in Opposite direction 


Specifications: Size ports are 's 


Niagara Blower Co - 
and %”. 


New York, N. Y 


Circle 327 on Time-Saver Card Savage Engineering Division 
The Lithibar Co 


Holland, Mich 





3-WAY VALVES 
. . » are direct operated 


Features: Balanced spool type di 


Circle 330 on Time-Saver Card 
rect operated. Function as 2- o1 * 
3-way valves either NO or NC. 
Used as selector or directional 
valves, or in vacuum applications 
No modifications required. Used 4 
with 4-way valves for dual sched 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 
Re-circulating Machinery 














ule resistance welding. For singk 
or double solenoid o1 pilot ul 
operation 


Specifications: Sizes from ‘4-%4 


Air Valves C Capital Hydraulic Filter Units are 

Warren, Mict smaller than ordinary filters but with 
Circle 328 on Time-Saver Card filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted. 








MINIATURE FILTER 
weighs only 4 oz. 


7 © 


Designation: Model 117-2 





Features: For use on small, air- 
operated instruments, checking 
gauges, miniature valves. May be 
attached directly to inport of ait 
device equipment. Cartridge is 
absorbent, has long life 


Specifications: Measures 2'x1% 
weighs 4 oz. Has %” MPT at one 
end, %” FPT at other. Filters to 
five microns. 
Wilkerson Corporation 
Englewood, Colo 
Circle 329 on Time-Saver Card 
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Capital Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method. 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area. 
Mone! support supplies extra sturdiness. 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard Ali Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom. 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 










Capital 
Line Type 
Filter 





(| APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
Circle 28 on Time-Saver Card 
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~ FULFLO VALVES: 


ror Delle 


AUTOMATIC TC PRESSURE CONTROL 








FROM 
THIS 
NEW 
DATA 
BOOK... 


all STEEL... all BRASS... 
ot comdinddlond U0 mall yous rettide 


This new catalog and reference to the application of Oil By-Pass Relief Valves 
simplifies the selection of valves for a wide range of services. Included are flow 
charts for valves and pipes, dimensions, specifications and other data. Write 


for your copy today. 


FULFLO Valves with shear-closing action assure quiet, safe and dependable 
operation. Whether for O.E.M. use or replacement, they give superior service 
at reasonable cost. 

@ Screw or flange models . . . to 500 Ibs. . . . for pipe sizes to 3” 
@ Steel, cast or brass bodies... 
@ Fast shipment of standards. . 


> “~ A“ SPECIAL”? 


FULFLO can engineer a special valve to 
your most exacting requirements. Examples 
of “specials” are shown in Data Book. 


brass, steel or stainless trim 
. specials to your requirements 





THE FULFLO SPECIALTIES CO., INC. 
415 Fancy Ave. Blanchester, Ohio 
Circle 60 on Time-Saver Card 
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ul TE RATURE 





Continued from page 78 


3-WAY PROTECTOR 
AIR VALVES 

Type PV combine operating and 
standby safety units in single hous- 
ing. Provide maximum safety on 


devices with air clutches and 
brakes. Complete description of 
valve operation, power require- 


ments, specifications. Product pho- 
tos. The Clark Controller Co., 
Cleveland, Ohio. 

Circle 419 on Time-Saver Card 


HIGH PRESSURE PUMPS 


For pressure testing, fluid pump 
ing and isostatic pressing. Product 
photos, cutaway drawings. Specifi 
cation tables by model number. 
Performance curves for 15, 30, and 
60,000 psi pumps. Application dia- 


grams. Bulletin 158, 12 pages. 
Autoclave Engineers, Erie, Pa 


Circle 420 on Time-Saver Card 


BELLOWS AND ASSEMBLIES 


For all applications. In stainless 
steel, 1, phosphorus bronze, 


mone, 
and beryllium copper. Nomencla- 


ture, neck configurations given. 
Application data, dimension and 
characteristic tables. Application 


photos. Hamilton Division, Bendix 
Aviation Corp., Hamilton, Ohio. 
Circle 421 on Time-Saver Card 


TUBE FITTINGS 


Prevent vibration fatigue, as- 
sure positive seal. Flareless. Cush- 
ion unit, a special blend of nylon 
and fiber-glass, is factory assem- 
bled. Product illustrated by parts 
with full explaration. Size tables, 
diagrams, ordering instructions 
given. Hydrostatic pressure test 
results shown. Chicago Forging & 
Mfg. Co., Chicago. 

Circle 422 on Time-Saver Card 


FLOW CONTROL VALVE 


With colored graduations to 
help adjust, reset valve quickly. 
Full turn of screw exposes another 
color. Cutaway drawings, label 
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drawing with dimension chart. 
Ordering instructions, application 
use. Catalog M-101, 2 page. The 
Manatrol Corp., Cleveland, Ohio. 
Circle 423 on Time-Saver Card 


RUBBER FACT BOOK 


Includes installation and com- 
pound data. Expanded. Gives size 
numbers, dimensions of all com- 
mon O-rings and Quad rings. Sizes 
cross-indexed for comparison with 
dimensional specifications. Fina) 
section describes Kapseal, with 
size charts and installation guides. 
Many cross-section labelled draw- 
ings. Minnesota Rubber Co., Min- 
eapolis. 

Circle 424 on Time-Saver Card 





REPRINTS 
revised JIC HYDRAULIC 
STANDARDS 
ere available at these prices: 
Single copy ...... . 754 
10 to 24 copies ...... 60¢ 
25 to 49 copies ..... 50¢ 
50 or more copies ... 40¢ 
Send your order to APPLIED HY- 
DRAULICS & PNEUMATICS Maga- 
zine, 812 Huron Road, Cleveland 
15, Ohio. 











HYDRAULIC FLUID 


Designed to meet exacting re- 
quirements of modern hydraulic 
mine machinery. A_ water-in-oil 
emulsion in which oil is the con- 
tinuous phase Fire-resistant 
Minesafe Fluid described in Tech 
nical Bulletin 56. Composition, 
properties, test results, service 
performance, and_ typical data 
given. Sun Oil Co., Philadelphia, 

Circle 425 on Time-Saver Card 


SOCKET SCREW 


Has _ large-diameter-head cap. 
This Unbrako cap permits up to a 
233% increase in screw holding 
power. Designation is “1960 ser- 
ies.” Tabulation of seating torques, 
dimensions and application data, 
chart of bearing are for various 
sizes, and bar -graph of load-carry- 
ing capacity included in 4-page 
bulletin. Comparisons made with 
old 1936 series model. Product 
photos. Standard Pressed Steel Co.., 
Jenkintown, Pa. 

Circle 426 on Time-Saver Card 


September, 1959 





ntroducing 





_ 


AIR AND LOW PRESSURE HYDRAULIC 


Cylinders 


You can improve the durability and appearance of your equip- 
ment with the new Pathon W Series Air and Low Pressure 
Hydraulic Cylinders. 

Valuable space can be saved with these proven screw thread 
head units. They are available in all standard mounting types 
plus the type 8, intermediate flange mount (illustrated above) 
in bore sizes from 1144” thru 6”. 

Specify WAL for air or WHL for oil service to 200 psi. These 
economical units incorporate non ferrous barrels, hard chrome 
plated rods, and “U” cup rod packing for minimum friction. 
Specify WAT for air service to 250 psi; or WHT for oil service 
from 350 to 500 psi, depending on bore size. These units in- 
corporate hard chrome plated steel barrels, case hardened, 
chrome plated rods, and multi-lip rod packing. 


All Pathon cylinders have externally replaceable rod packing. 
Write for Bulletin #25 


Pi thou MANUFACTURING COMPANY 


am 3823 PACIFIC AVE. « CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT 
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Offered 
you... 


... by the world’s 
largest builders 
of hydraulic jacks 


PRECISION-ENGINEERED 
PRECISION-MACHINED INDUSTRIAL 
HYDRAULIC EQUIPMENT 


Pump-Motors 
a 






Function as both pumps and motors 

Forced lubrication and internal 
leeding provide axial balance and 
eliminate high pressures against oil 


seals Rotation in either direction 
Heavy-duty roller bearings 

Small cube space 8, 17, 25 GPM 

at 1000 PSI Gear type, constant 


lisplacement 


*eeeeeneteeeneeeeeeneeeeee 
— 


Control 
Valves 









Large oil passages. 
Close grained, high ten- 
sile alloy body castings 
» types of action Spring 
centered, ball detent hold 
Hardened ground spool Pre- 
cision honed valve body ee Pressure 
relief valve Hardened seat insert 
for long life 

Engineering ingenuity in designing and many 
facturing hydrav! systems and assemblies to 

r own exacting specifications 


5008 
Please write to 
einldemet | HEIN-wERNER 
ed CORPORATION 
ee eae , Wevkeshe 4, Wisconsin 
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INDUSTRY 


"News about people, manufacturers 
‘ sales” anizations 





N. C. Hunt becomes plication engineer in the Houston 
president, board chairman office, is the new district manager 

NN. C. Hunt has taken over as at St. Leuis. He joined Vickers in 
president and chairman of the board 1953 after working one year for 
it Hunt Valve Co.. Salem, Ohio. He Minneapolis-Honeywell Regulator 
founded the company in 1919. Lester Co. Chester Lenik, who has spent 
\. Bateman. formerly assistant to four years as an application engi- 


neer in the Minneapolis office. is 
now district manager in Tulsa. He 
joined the company eight years ago. 
Ray Warell, formerly sales coordi 
nator in Detroit, has been appointed 
application engineer for mobile 
equipment in the Springfield, N.J. 
office. He joined Vickers in 1957 


after graduation from Wayne State 





University. A new application en- 
N.C. Hunt Bateman PI 
gineer in the Minneapolis office is 


the president. was named executive Robert Borden, formerly with the 


v. pres. He joined Hunt this year Chicago office. 

from Eljer Co. Howard E. Jesko. 

previously assistant treasurer, has 

been promoted to v. pres. and treas- General Filters expansion 
is fourth since 1945 


urer. He came in 1956 as chief 

wcountant Andrew V. Nev was A new wing has been added to 
promoted to sales manager. Arriving the General Filters, Inc.. plant in 
in 1957 as a sales engineer. he had Novi, Mich. Extra room will gain 
been assistant sales manager. manufacturing, storage. and _ ship- 


ping space. It stretches across three 


, s of > reg the 

Viehere anacunces fourth of the rear of the mam 
four changes building, upping available space 
by one third. This is the fourtr 
expansion for the company sinc 


1945. 


Vickers Incorporated, Detroit, has 
named two district managers and 
ippointed a pair of application en- 
gineers. Dane Smith, formerly ap- Continued on page 176 





A NEW PLANT for Tomkins-Johnson Co. is now in use in Jackson, Mich. The 
structure, engineered to meet increased production needs, offers new manu- 
facturing and office facilities. It is located at 2425 W. Michigan Ave. 
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NOW IN PREPARATION _ 











R DIRECTORY 


F 


The complete guide to 
FLUID POWER APPLICATIONS 


3rd Edition— 


the only complete hydraulic and pneumatic reference 


DESIGN DATA AND IDEAS-Section A gives you 
304 pages of standards, nomographs, formulae, cir- 
cuits and product designs. Complete JIC hydrauli 
and pneumatic standards, 


INDEX TO MANUFACTURERS—Section B lists 
alphabetically names and addresses of more than 
600 companies making products for fluid powered 
machines. 


face along with the note “See Section E pages 
°° 


- to - 


TRADE NAMES—Section D tells you who makes 
a product when you only know its trade name. Bold 
asterisk points out advertisers in the Directory. 


SPECIFICATIONS—Section E gives you manufac 
turers’ catalog information on their products. Adver- 
tisements are arranged alphatbetically, within limita- 
tions of binding and printing. Index pages give in- 
formation on sales offices and distributors for each 


advertiser. 

LOCAL SOURCES—Section F (Yellow Pages) lists 
alphatbetically by state, city and company, all local 
sources for fluid power components. 






PRODUCTS DIRECTORY—Section C helps locate 
manufacturers of hydraulic, pneumatic and electrical 
Listings appear in bold 


—- 


PUW 


yroducts. of advertisers 
I 


PUBLICATION DATE: 
OCTOBER 29, 1959 


Compiled and Published by 


Applied Hydraulics 
& Pneumatics 
The Magazine of Fluid Power 
812 Huron Road Cleveland 15, Ohio 


FLUID 


1960 /1I961 





sl ii i tania i dei eng 4 
= | 
| FLUID POWER DIRECTORY | 
| 
812 Huron Road, Cleveland 15, Ohio l 
| 
| Please reserve .... copylies) of the 1960/6! edition | 
You can reserve | priced at $10.00 @ copy. ! 
| 
a copy now. | () Check enclosed [ Bill me 
| | 
$1 00 are r » FEE vicecvcins § 
| 
O ; Company: | 
| 
| Address: ; 
City Zone ar | 
- a 
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for transferring 
GASES-VAPORS 
LIQUIDS 
CRYOGENICS 


TO 50 RPM 
TYPE C 


SWIVEL 
JOINT 








y ne 
f ude textile, paper, plastic, 
a { 
TO 10,000 RPM 
f res to 1,000 PSI 
Temperatures to 150°F, 





TYPE EL 

FLUID 

TRANSFER 

New, high performance unit for transferring coolants 
and other fluids through a rotating, hollow spindle 
or shaft. Built to withstand rapid cycling pressures 
to | PSI such as those found in hydraulic and 
pneumatic chucks. 

Current applications include deep hole and preci- 


sion drilling Conversions, turret lathes and chuckers. 


rs 3 
? 
= Re 


159 Post Road, Providence 5, R. I. 
Circle 140 on Time-Saver Card 
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INDUSTRY 





Parker Seal appoints 
distributors 

Parker Seal Co., Culver City, 
Calif., a division of Parker-Hannifin 
Corp., has made four distributor ap- 
pointments. They are Carpenter 
Bearing Co., Odessa, Texas. for O- 
rings; Al Xander Co., Corry, Pa., 
for O-seals: Roger Zatkoff Co., De- 
troit, for O-rings and O-seals, and 
Jay Berwanger, Inc., Chicago, for 


O-rings 


Eastman selects 
Anhalt for sales mgr. 


J. A. Anhalt has 


been chosen sales 


mer. of Eastman 
Mfg. Co., Manito- 
woc, Wis. With 


the company 18 
years, he has been 
supervisor of the 
depart- 
ment for 12 years. 
He succeeds W. 
held the 


“e 


Anhalt 





controls 


D. Dalrymple, who has 


1947. 


post since 


Superior Tube adds 
to main plant 

Superior Tube Co. has completed 
construction of a new office build- 
ing and factory addition to its gen- 
eral office and main plant at Nor- 
ristown, Pa. Total cost of expansion 
is estimated at $2 million. Added 
are an ultra-modern two-story of- 
fice building and one-story addition 
to the Existing space has 
been doubled. 


mill. 


Weatherhead Division has 
new general sales mgr. 

A. S. Wade has 
been named gen- 
eral sales mer. of 
Weatherhead Co.'s 
Fort Wayne Divi- 
sion. He joined the 
company in 1929 
and has served as 
production man- 
ager, Detroit dis- 
trict mgr., auto- 
motive sales mgr., and general sales 
mgr. of the original equipment 
division. 


Wade 











Clean Dry Air Supply Will Reduce 
Production Down-Time ... Instrument 
Maintenance . .. 

Wet, dirty compressed air has no place in 
the process industries. In instrument air 
supply lines it can cause havoc. Whether 
it be motor air in a control circuit or 
supply air to the control panel, absolutely 
clean dry air is vital. Moisture elimination 
is the major consideration in providing 
suitable air for instrument and control 
systems. 

Since most plant compressors in use today 
are oil lubricated, a finite amount of oil is 
present with the water vapor in the dis- 
charge. This carry-over condenses as an 
oil-water emulsion which often causes 
serious fouling of instrument components. 
To eliminate this oil-moisture condensate 
in the air lines, it is necessary to remove it 
before it reaches the distribution system. 
This is done by cooling the air before the 
receiver. It is advisable to cool well below 
the ambient conditions to provide the 
lowest possible humidity at the instru- 
ment panel or control units. 


Two Stage System Design for Economy 

The ideal method to achieve high quality 
air is a two-step operation. 

1—An Adams Aftercooler . . . providing 
2° F. cooling . . . and Cyclone Separator 
installed between the compressor and 
receiver to remove the bulk of moisture 
carry-over. 

2 — A chemical dryer installed down 
stream to provide the polishing action 
necessary for the desired minimum 
humidity. 

Thus, the bulk of water .. . 90%... is 
removed by the Aftercooler-Separator 
using plant water for cooling. A minimum 
moisture load is then left to be removed 
by more expensive methods. Under 
normal circumstances, all of the oil 
present in the compressor discharge will 
be removed in the Aftercooler-Separator. 
Fouling of the chemical unit is then 
virtually eliminated. 

Poro-Stone Air Filter at Panel 

Provides Dirt-Free Control Air... 

In spite of the efficiency of the Adams 
Aftercooler and Separator, there still will 
be some dust and dirt present in the 
instrument air system. That’s why it is 
advisable to install an Adams Poro-Stone 
Air Filter in the line just before the 
control panel. 

Separation by the Adams unit is in two 
stages — centrifugal and diffusion. Centri- 
fugal force throws the foreign matter to 
the walls of the filter body where it is 
trapped in slots and drained. Remaining 
particulate matter is removed as the air 
passes through the pores of the Poro- 
Stone element. 

This final protection for your instruments 
will minimize control system failures and 
process down-time. Instrument mainten- 
ance will be sharply reduced. 


Literature Will Help Air System Design 
For further information on how the com- 
plete line of Adams air equipment can 
help you provide a foolproof instrument 
air supply, write today for your copy of 
Bulletin No. 712 on Aftercoolers and 
Separators and Bulletin No. 117 on Poro- 
Stone Air Filters to the R. P. Adams 
Company, Inc., 249 East Park Drive, 
Buffalo 17, New York. 
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Wilkerson names 
two distributors 

Two new distributors were named 
by Wilkerson Corp., Englewood, 
Colo. Machinery & Machine Sup- 
plies Co., Inc., New York, is the 
zone managing distributor in that 
area. For Alabama, distributors will 
be Dixie Industrial Equipment Co., 
Inc., Birmingham. 


Joyce is sales engineer 

New sales engineer in the Detroit 
office of National Seal Division, Fed- 
eral-Mogul-Bower Bearings, Inc., is 
Robert E. Joyce. Formerly with Min- 
nesota Mining & Mfg. Co. he will 
service original equipment accounts 
in southern Michigan. 


Duffin appointed manager 
Edward A. 


pointed 


Duffin has been ap- 
district sales mer. for 
Barksdale control valve and pres- 
sure switch divisions in the New 
York City area. Charles McClain. 
who previously covered part of 
this area, has been named district 
sales mgr. for Northern New Jersey. 


Dynex promotes Graas 


James H. Graas has been named 
manager of strategic sales for 
Dynex, Inc., Pewaukee. Wis. 


Barnum chosen 
district sales mer. 

Robert Barnum 
has been promot- 
ed to be Los An- 
geles district sales 
Flexon- 
ics Corp., May- 
wood, Ill. He 
joined the com- 
pany last year as 
sales engineer af- 
ter working with 
Haskell Engineer- 
ing Associates and Lockheed Air- 
craft. 


mer. for 





Barnum 


Doty is new 
sales promotion manager 
Lawrence R. Doty has _ been 
named industrial sales promotion 
manager for A. Schrader’s Son, New 
York. For the past four years, he 
has been the Southeastern sales 
representative. 
Continued on next page 
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Cup packing 
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Flange packing 








“U" packing 














packings 


Available with permanent 
type impregnants for 
temperatures to 225° F, 


When you have exacting specifications 
to meet ... plus a budget to watch... 
it will pay you to check with Page. You'll 
get the right packings fast . . . including 
packings with permanent type impreg- 
nants for temperatures from —65° F. to 
225° F. .. . and benefit from the engi- 
neering know-how and complete facilities 
of an organization with nearly a century 
of experience. 


You'll find a complete line of U's, V's, 
Cups and Flanges, made from various 
leathers with special impregnations to 
meet a wide range of applications. Stand- 
ard synthetic packings also available. 


Specify Page Packings. You'll get com- 
plete cooperation and a dependable source 
of supply. Write for your copy of the 
Page Packing Manual. 


PAGE BELTING COMPANY 


established 1868 








= S 
E BELTING CO 





Concord — New Hampshire 
Page Packings — engineered to do a better job 
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t j 
Fall )/(c:Ring *°*'"° 


His territory for distributor sales is 
me —¥ I Southern Ohio, Kentucky, and In- 
Beckert, sales engineer with 


- diana. a 
1 ad P TS O ~ Crouse-Hinds Co. and Timken Roll- 
er Bearing Co., was recently with 
INDUSTRY ring Co. 


LOADED 





The Fall “CJ"* Wiper- 


Scraper Ring is Spring- Banker's Life lowa. 





Loaded causing Squeeze- 
Grip Action on the O.D. 
of the piston rod during 


entire cycle. This pat Moorehead joins 








ented feature maintains Vaters is new Parker Seal 
: squeeze representative 
a initorm continuous Grip New sales representative in the 
essure on the wiping ACTION Appointment of Nicholas Vaters Philadelphia district for Parker Seal 
edge of the ring at all as sales engineering representative Co., Culver City, Calif.. is Harold 
times, stopping any buildup of foreign for the New England area was an- Moorehead. Jr. He joined the com- 
matter between the ring and the rod. nounced by the newly-organized in- pany from Dural Rubber Co., Flem- 
dustrial sales division of Cleveland ington. N. J. and is a Drexel In- 
gton, N. J. ¢ i 
Pneumatics Industries. Inc.. Skokie, stitute graduate. Moorehead’s ter- 
tomatically teh , Ill. The new division offers a broad ritory will be Eastern Pennsylvania, 
aU aticaily nee up wear, main iine of atir-motion conversion com- Southern New Jersey Delaw ire 
taining NEW RING PERFORMANCE. | . = » Delaware, 
Available in diam lo ponents Maryland, Virginia, and West Vir- 
eters '/2” through 13” —. ih he ginia. 
for any commercial ' . 
eg Pe ype ‘ Tuttle new field 
: ~ hi representative 
bers in use y e *_ T 
Military and Aviation ~ Charles H. Tuttle. Jr.. is a field Springer named 
ndustry since 1944 > representative for Allen Manuface- technical director 
Manufactured in accordance with MIL- | turing Co. in the Chicago territory. New technical director for Knox, 
5049. (*Closed Joint) He joined the company in Septem- Inc.. in Connecticut. is Russell F. 
ber as a sales trainee Springer. He will be responsible for 


technical liaison work with custom- 


ACE PRODUCTS CO. Beckert is district manager pie a ae = we — 


training representatives. 





1820 N. 12th St Toledo 1, Ohio New district manager for Parker- Springer was a design engineer at 
Est. 1935 Hannifin Corp. in the Cincinnati Glenn L. Martin Co. and an in 
rea will be Richard A. Beckert. structor at VPI 


OPW-JORDAN 
pressure reducing 


VALVE 














DEAD END SHUT-OFF 


WIRE DRAWING MINIMIZED 
OR ELIMINATED 


@ SELF-LAPPING SEAT = | | (SBR 0 —sss—s—i—i“‘“‘“‘“‘éiR RR i i 
@ NO HUNTING SHORT 
STROKE FOR IMMEDIATE - 
RESPONSE rf 7 
ve 


THE DIFFERENT AND 
IMPROVED WAY TO 
CONTROL PRESSURE. 





The unique basic design and 
exclusive features of this valve 
are responsible for its outstand 
ing performance and long de 
pendable service life—its pre 
cise regulation with immediate 
response and unusual sensitivity 








for LOW iat Pressure Actuation 


Mi Versa Diaphragm Valves can be actuated by pilot (or signal) 
pressures as low as 5 PSI on double diaphragm pes and 
as low as 10 PSI on standard spring return mode 

Versa Diaphragm Valves are available with side port bodies 
or for manifold mounting, and in sizes from 1/8” thru 1° 
NPT in 2-, 3-, 4-, and — types, and for pressures from 
partial vacuum to 500 PS 

All Versa Valves are wate prespure and functionally tested 
under water for guaranteed leakproofness. 


OPW-JORDAN @ 225 VERS/A\ L = 


*Daily replacing troublesome 
pilot operated valves 


For more facts, write 


for Bulletin J-160. 








& Write Today for 
vow See ey 
JORDAN CORPORATION Elmhurst 1-1352 of bulletin 259 


DIVISION OF OPW CORPORATION VERSA PRODUCTS COMP. 
248-A SCHOLES STREET 


BROOKLYN 6, N.Y. 
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Wallach new vy. pres. 
Bernhard Wallach has _ been 


named v. pres. for engineering by FOR O10)54:70)}-7 a4 
Marsh Instrument Co., Skokie, II. 

He has been chief engineer for the 
last 17 vears and has devoted 33 4 ad 3 @) 3 
vears to the design of pressure T tm 


gauges and similar instruments. 


HYDRAULIC OILS... 


Moore is sales manager 
for Blackhawk 
Paul I. Moore 
has been named 
to fill the newly- 
created position 
of sales manager 
of the industrial 
division, Black 
hawk Mfg. Co.., 
Milwaukee He 
Moore came to the com 
pany in 1956 and 


has served in distributor sales and j | eB. @ 33 BD) BUNDLE 


ndustrial marketing. 





Two join Houghton 
field staff 


_ 
sae tee ce ot ee IZ, a pes aa llyrte _ 
A 
vy fer an 


ering service staff by } I H vugh- 


ton & Co., Philadelphia. Cochran ar Lai 
will cove! New Jersey while Volk co Ais 
handles the Cleveland division office ¥ L ve 
\ 
J a] 


Munger new field salesman 
James H. Mun- 


cer has been add- 


aw te ol | BARAT EXCHANGERS 


ternational Pack- 








ings Corp., Bristol, ¢ Stainless Steel Construction... all parts in contact with 
; ue was ee fluids .. . of Type 316 stainless steel. 

neriy associate 

with Garlock 


e Rolled tube joints. . . industry's preference and standard 


Munger Packing Co. Mun- F 
ger will be based of quality construction. 
in Rochester, serving customers in ; 
northern and central New York e Tube pattern . . . allows for use of wider, heavier gaskets 
anane. for critical conditions of temperature and pressure. 
. i 
; } e Wider range of capacity . . . ~” and 3” tube sizes 
Two vice presidents , , . Pegg 
named for Kahn unit sizes 2” to 10” diameter. 
Robert Sheldon has been named WRITE FOR BULLETIN HT-21 
v. pres.-engineering for Kahn & Co., 
Inc., Hartford, Conn. Robert Hamer- Quer 75 years of service to industry 
schlag was appointed v. pres.-sales. 





HEAT TRANSFER DIVISION 


Yate - lly CAL 


MACHINE COMPANY 
705 4th St. BELOIT, WISCONSIN 


Sheldon joined the company as ¢ hief 
engineer in 1955 and, in his new 
position, will be responsible for the 
design of all test equipment and 
standard products. He also will be 
in charge of the product develop- 











ment program. Hamerschlag joined 
Kahn as sales manager in 1955. 








HEAT EXCHANGERS {| RADIATORS / AFTERCOOLERS 
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for longer life 







no 
oil leakage 


specify NARDA 
Piston Accumulators 








FEATURING: 


Self-balancing 
piston 

Triple “O” ring seal— 
all three active 
Auto-relieving piston 
End caps provide dashpot action and use same 
seals as piston, thus requiring only one seal 
size for spare parts. 


> 







* Auxiliary power 
¢ Surge dampener 

« Emergency power 
¢ Leakage compensator 
¢ Pressure transfer barrier 


THREE MOST POPULAR SIZES: 


One quart, one-half gallon and one gallon, 13”, 
18%" and 281%" long, respectively. All 4%" 
diameter. (Larger sizes: 212, 5, 10 gallons; all 
8% diameter 

Standard temperature range:—40° fo +.220° F. 
Seals also available for fuels and special fluids 
as well as for temperatures from —65° to 400° F. 

For more information about these new Narda 
Accumulators, as well as other models now in 
development, write to us at Dept. AHP-2 


Some distributorships in Western and 
Southern states still open. 


. r } 
the Narda 


HERR » 


jiary of The Narda M 
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Harmon is sales manager 
New sales manager for Airmatic 

Valve, Inc., Cleveland, is George 

Harmon. He is a veteran of 13 years 


in sales. 


Republic Mfg. opens 
West Coast office 

West Coast headquarters have 
been established by Republic Mfg. 
Co., Cleveland. The office, which 
opened Sept. 1, is located at 18600B 
Amigo St., Northridge, Calif. Man- 
ager will be Carl Drenske, formerly 
West Coast factory representative. 
Stewart Cozza is sales engineer, and 
Alan Pinch, service engineer. A sales 
engineer, located in San Francisco, 
is in future plans. 


Dudreck named 
sales promotion mgr. 

Albert W. Dudreck has been ap- 
pointed manager of sales promo- 
tion and advertising for Hankison 


eG 


\. 
> 





COMPANY 


3303 Klepinger Road 
Dayton ¢ Ohio 
Phone CRestview 7-9364 





2 or 3 Pc. J.1.C. 
37° FLARE TUBE FITTINGS 
REUSEABLE HOSE FITTINGS 
and ASSEMBLIES 
PIPE FITTINGS 
ACCESSORIES 


at 


Select from Complete Lines 


J.C. “O-RING” TUBE FITTINGS 
Tapered or S.A.E. Straight Thread 


Corp., Canonsburg, Pa. He was 
formerly advertising manager of the 
Rome Cable Co., and bias spent sev- 
eral years in the advertising agency 
field as an industrial account ex- 
ecutive. 


Wheeler is new 
field sales mgr. 

Eugene Wheeler 
has been appoint- 
ed field sales man- 
ager of the Nopak 
Division, Galland- 
Henning Mfg. Co., 
Milwaukee. Re- 
cently he was a 
commercial sales 
representative with 
Cornelius Co. Be- 
fore that, Wheeler was a salesman 
with Nopak’s Minneapolis represent- 
ative the John Henry Foster Co. 





W heeler 


Vonbee increases staff 


Herbert A. Niedhammer has beep 
added to the Vonbee Co., Livingston, 
N. J., staff. As an associate on in- 
dustrial sales engineering. Previously 
he spent 15 years with The De- 
Vilbiss Co. in the Eastern regional 
area. 


A Manufacturing 
Specialist In 


STEEL TUBE FITTINGS 
HOSE FITTINGS 
PIPE FITTINGS 

and ACCESSORIES 








For Nearest Distribu- 
tor, See Thomas Reg- 
ister A-Z Section Vol. 
!V and Our Catalog In- 
sert in Fluid Power 
Directory. 


ry Om 


Thee a=. 


Write today for 
the latest LENZ 
catalogs and Lit- 
erature . . . Ask 
to be put on our 
mailing list 
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Collioud is promoted 


Appointment was made of T. R. _ Ni ; 
Collioud as manager of automotive | 


and aircraft distributor sales for | 


Bendix Filter Division, Bendix Avi- | FILTERS e STRAINERS 


ation Corp., Madison Hts., Mich. He 


has been with Bendix 10 years, LUBRICATION SPECIALTIES 


holding positions of service sales 


manager and sales promotion man- | = 
ager. | 
aa | 
Zurbrigg is new engineer 
Raymond C. Zurbrigg has been 
named lubrication engineer by E. F. 
Houghton & Co., Philadelphia. He | Fig. 1555B8F Duplex Filter uses Fig. 1576 Bag-Type Pressure 
formerly worked as production man- factory packaged laminated Filters feature inexpensive, 
f the Roval Lubric : Cc fiber disc filtering elements. completely disposable filter 
calles rg “ee mneicems (4., Each filter comprising duplex cartridges. For filtering fuel 
Hanover, N. J. operates independently or in oil, lubricating oil and wide 
parallel. Wide range of sizes. variety of fluids. 
AT LEFT: Fig. 1555-41 Filter and laminated disc cartridge. High 
flow rate; low pressure drop. Excellent micronic efficiency. 


New distributor Cartridges interchangeable with all other Nugent Bag or 
appointments Depth Type cartridges. 


Tulsa Gauge & Instrument Co COCO EEE EEE EEE EEE EE EEE EEE EEEEEEEEEEEESEEEEEEEEEEETESEEEEEED 


Tulsa, and Betts-Eastman Ltd., Win- 

nipeg, for Barksdale Valves, Los 

Angeles. Tulsa will represent the 
pressure switch division in Okla- Fig. 1554AN-417 Du- 
homa, while Betts-Eastman will be plex Strainers provide 
, the advantage of un- 
valve and pressure switch represen- , interrupted flow, with- 
tative for the Manitoba Province. out by-passing, while 
cleaning the strainer 


J. E. Myles, Inc., Detroit, is ex- baskets. Each strainer 
clusive distributor for Greer Hy- comprising duplexuses Fig. 1490AM-0 star-shaped ex- 
ee . . 4a; : kets tended area strainers offer in- 
draulics, Inc., in the Michigan-On- 7 ow oe ne 
sui 3 — Fig. 1554A-4L. creased free screen area over 
ario area. round basket type 

















Air-Draulics Co., Phoenix, has rrr rrrrerrrrICECECCOCCE Cee eee eS 
been named the Arizona represen- om 
tative for Bell & Gossett, Morton 
Grove, Ill. 
| 
Rio Grande Sales Co., Albuquer- | 
que, is the New Mexico distributor 
for Wilkerson Corporation’s air | 
products. Fig. 1366E Sight Flow 
Fittings for indicating 
R. C. Neal Co., Inc., Buffalo. is Fig. 524 Sight Fig. 1575 Pressure flow of liquid in a pipe 
exclusive distributor in Western Fig. 1503F Multiple Pres- Feed Valves with Sight Flow Lubrica- line. Available in brass, 
New York for Ri Lathe & Grind sure Oilers are available removable glass. tor. Single units or cast iron, steel or stain- 
_— or Rivets Lathe sal with from 2 to 24 feeds. Ym" to Yq" IPS. multiples to 15. less steel 


el, Inc., Boston. 


Knox, Inc., East Walpole, Mass., 


has been named exclusive represen- Valuable equipment deserves the best possible protection 
tative in New England for Rosaen that can be provided. Nugent offers a complete line of filters, 
Co. filters. strainers and lubrication specialties for this purpose. All are 

Krico Engineering, Detroit, is a backed by the experience and know-how gained through solving 
new distributor in that city for Re- | industry’s problems in this field for more than 60 years. For 
public Mfg. Co., Cleveland. bulletins giving complete information on any or all Nugent 


: ; roducts, call or write today. 
James Engineering & Machinery P 


Co., Dearborn, as Michigan repre- 
sentative for Precision Products, 
Inc., Cleveland. 


R. M. Elicker, Far Hills Station, 
Dayton, Ohio, as south and west- | 
central Ohio representative for the 
Industrial Control Division Sterling, 
Inc., Milwaukee. 


SH 
eo —o 






While Wo NUGENT & Go, ILIGo 
3432 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS © TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS ¢ OILING DEVICES 
SIGHT FEED VALVES « FLOW INDICATORS 
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Creative editorial 
makes reading more 


worthwhile 


APPLIED HYDRAULICS & PNEUMATICS is edited exclu- 
sively for designers, engineers and production men in more 
than 30 industries using fluid powered machinery. 


Its specialized editorial includes circuit designs, application 
ideas, new developments and modernization information. Its 
full-time staff of engineering editors are fluid power special- 


ists. 


These editors travel thousands of miles covering major market- 
ing areas in the United States . . . talking to important 
people . . . visiting almost every kind of industrial operation 
where fluid power is at work, or being worked on. They report 
on hydraulic and pneumatic developments as they happen. 


Reading APPLIED HYDRAULICS & PNEUMATICS each 
month keeps you abreast of the latest happenings in the world 
of fluid power. It's designed to help men like yourself do a 
better job. 


appuico Hydraulics 
& Pneumatics 


an Industrial Publishing Corporation Magazine 


812 Huron Road @ Cleveland 15, Ohio © SUperior |-9620 
Sales Offices: New York @ Chicago © Los Angeles © London, England 


Franchise 





Ch, Distilled 
2 A he sapens mac - Writing gets 
= | to the men — 


read 





G 


who buy 











THE 
MARKET PLACE 


When replying to a box number in the AVAILABLE 
Market Place, address your letter to Ap- + L E xX é 4 L € 


plied Hydraulics & Pneumatics, 812 Huron Hvdraulic Service Engineer. Experi- 


Road, leveland 15, Ohio. Attention: Box 
No enced on Oilgear, Denison, Vickers Cc re] u e L | Pq G sg 








and all types of electro-hydraulic 















WANTED: AGENTS controls. Engineering background on 

. heavy hydraulic equipment in design 
Opportunity We know , British erection and maintenance Desires 
Company manufacturing and market- connection as maintenance or service 
ing wide range of hydraulic and engineer, will travel as required. Write 
pneumatic products seeks really liv: to Box 9159. APPLIED HYDRAULICS & 
igents in U. S. Wide experience in ERE ATSCS a 
ind ability to advise customers on 05 to 40 hp. ot 1750 rpm 
hydraulic on umatic circuits and proj- WANTED: SALES ENGINEERS Th 
ects essentia — = 
Write in strictest confidence, giving Manufacturer of hydraulic controls for i ats SSS 
details ot organization, experience, commercial use needs sales engimec4rTs ‘ ‘ a 
facilities, area coverage and photo- for several areas. Desire graduat —— 
graphs of premises and machinery, mechanical engineers with experienc: bu ia 
together with details existing agencies in O.E.M sales. Send resume to 4 ’ 
ind manufacturing ability. Write to Hvdreco Division, The New York Medium and Heavy Duty Types 

2.6 to 810 hp. at 100 rpm 


Box 9259, APPLIED HYDRAULICS & Air Brake Company, P. O. Box 1069 


PNEUMATICS Kalamazoo, Michigan. 


MANUFACTURERS’ REPRESENTATIVES Go wy 








vv ANTED Flange-Mounted 
T 
K. R. Wilson, Inc., manufacturer of hydraulic presses since 1916, 11 to 740 hp. at Removal 
7 900 rpm Types 
1S planning to complete their national Representative set up 1.9 to 30 hp. ot 
100 rpm.—2 to 


territories protected Please submit resumes and references to 40 hp. ot 1800 rpm 


arok ovel 
Harold A. M Put Trouble-Free Performance 


K. R. Wilson, Inc., Box 158, 
aia: alae tadk Into Your Equipment 
COMPARE THESE FEATURES: 











@ A type and size perfectly suited to 
your application. 


A RRR A 
@ Year-after-year dependability, re- 


gardless of load or operating con- 


Dun National Conference = 


Completely machined for ease and 


on Industrial Hydraulics speed of alignment 


@ No lubrication required. 
@ WHEN—October 22-23, 1959 @ Simple, rugged construction—few 
WHERE—Hotel Sherman, Chicaa: parts and no intricate mechanisms. 
, e ane @ Cushioned power transmission— 
_— c rc Oo aati oO lino . . 

3 SPONSORED BY Armour Research Foundat on of Min load is transmitted through 
Institute of Technology, and cooperating professiona cushioning materials—no wear on 
engineering societies. the metal jaws. 

@ PROGRAM—Iwenty technical papers will be given in e Double-life cushions—one half the 

RAEN Ra ree cushions act as idlers, except on 
Se eee ee ee wer reversing loads—quick interchange 
pumps, pneumatics, forming machinery, mobile equip provides a new set of cushions. 
ment, and servomechanisms @ Cushions are engineered to the load 

@ ATTENDANCE—Registration is open to all engineer: and service conditions. 
industry using fluid power. Ask Lovejoy to recom- 

mend the exact flexible 
FOR FULL DETAILS WRITE: & coupling for your ap- 
Raymond D. Meade, Conference Secretary plication. No obliga- 

tion. Request catalog. 





National Conference on Industrial Hydraulics 
Technol Cent 
Chicago 16, ill. LOVEJOY FLEXIBLE COUPLING CO. 
AR RS e+) SA eee 4839 WEST LAKE STREET + CHICAGO 44, ILLINOIS 
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Ace Products Co. 178 
R. P. Adams Co., Inc. 176 
Adel Precision Products Division 

General Metals Corp. . 70 
Aeroquip Corp 48, 49 
Aero Supply Mfg. Co. 142 
Airmatic Valve, Inc 131 
Air Maze Corp 145 
Air-Mite Devices, Inc. 155 
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Allied Control Company, Valve Division 163 
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Flodar Corporation 94 
Fluid Controls, Inc. 156, 158 
S. G. Frantz Co., Ine. 152 
Fulflo Specialties Co., Inc. 172 

G 
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Gast Mfg. Co. 149 
a ee ee eee 154 
Goshen Rubber Co., Inc. 124 
Greene, Tweed & Co. 158 
Cee. HOSE GAs oo oo ceccescbusvoevesencescucacensen 164 
ee ER EME. . cotpedawdddbsvetennsasitanwneae 151 
Gresen Mfg. Co. o 161 
I a Roe tle does ci ke eee een 75 
Hanna Engineering Works ! 
Hannifin Co., 

A Division of Parker-Hannifin deen .- 63 
SEE oe Cena d.bvcebamhenb erences sheen. Cover 2 
Hein-Werner Corp. .........cc0e0: ; 174 
Helicoid Gage Division, American Chain & Cable ...... 95 
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Hilliard Corporation ... 
Hoke, Incorporated ... 
E. F. Houghton & Co. . 
Humphrey Products 
Hunt Valve Co. 
Hydraulic Accessories Co. 
Hydraulic Press Mfg. Co., Division of Koehring Co. 
Hydreco Division, New York Air Brake Co. 
Hydromatics, Inc. 
! 
Imperial Brass Mfg. Co. 
International Packings Corp. 


Jamesbury Corporation 
Johns-Manville 

Jordan Corp. 

Keelavite Hydraulics, Ltd. 
Kemp Aero Products 
Kepner Products Co. 
Walter Kidde Co. 
Koppers Co., Inc. 

Kunkle Valve Co. 


L & L Mfg. Co. 
Lenz Company 
Linear, Inc. 
Logansport Machine Co., ‘Inc. 
Lovejoy Flexible Coupling Co. 
M 
Manning, Maxwell & Moore . 
Marotta Valve Corp. 
Marsh instrument Co. . 
Marvel Engineering Co. 
Mead Specialties .......... 
Mechanical Air Controls, | nc. 
Mechanisms, Inc. 
Miller Fluid Power Division, ‘Flick. Reedy Corporation 
Minnesota Rubber Co. 
Modernair Corporation .... 
Monsanto Chemical Co. .. 
Moog Servocontrols, Inc. 


Jas. A. Murphy & Co. ....... 

N 
Narda Hydraulics Corporation 
National Seal! Division 

Federal-Mogul-Bower Bearings, Inc. 

New York Air Brake Co., Watertown Division 
Wm. W. Nugent & Co., Inc. 
Numatics, Incorporated 

° 
Oberdorfer Pump .......... 
Oilgear Company .... : 
Ortman-Miller Machine Co., Inc. 


Owatonna Tool Co. 


Page Belting Co. 
Palley Supply Co. 
Parker-Hannifin Corp. .. 
Parker Seal Co., A Division of 
Parker-Hannifin Corp. 
Pathon Mfg. Co. 
William S. Pine .. 
Plastic & Rubber Products Co. 
Pneu-Trol, A Division of Auto-Ponents, 
Precision Rubber Products Corp. 
Protective Closures, Inc. 
Purolator Products, Inc. 


Inc. 


Racine Hydraulics & Machinery, Inc. 
Raybestos-Manhattan, Inc. 

Republic Manufacturing Co. 
Republic Steel Corp. ... 
Rochester Manufacturing Co. 
Roper Hydraulics, Inc. 
Ross Operating Valve Co. 


A. Schrader's Sons, 
Division of Scovill Mfg. Co. 
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Sealol Corp. 176 
Sheffer Corp. 159 
Snap-Tite, Inc. 77 
Sonnet Tool & Mfg. Co. 154 
Special Products Co. 159 
Stratoflex, Inc. 157 
Sun Oil Co. 55 
Superior Tube Co. 16 
T 

Teer-Wickwire & Co., 

Lindberg Air & Hydraulic Division 161 
Texaco Incorporated 80 
Titeflex Incorporated ; 129 
Tomkins-Johnson Co. 7 
Tru-Flate, Inc. 159 
Tru-Seal Division, 

Flick-Reedy Corporation 161 

U 
United Aircraft Products 156 
U. S. Gasket Co., 
Plastics Division, Garlock Packing Co. 54 
Vv 
Vacco Valve Co. 151 
Versa Products Co., Inc. 178 
Vickers, Inc., Division Sperry Rand Corp. 

Aero Hydraulics Division 141 

Machinery Hydraulics Division 47 

Marine & Ordnance Dept. 104 
Vickers-Armstrong Engineers, Ltd. a9 
Victor Equipment Co. 73 

Ww 
Waterman Engineering Co. 4 
Watts Regulator Co. 125 
Weatherhead Co., Industrial Division 59 
Webster Electric Company i! 
Weldon Tool Co. 52 
Westinghouse Air Brake Co., 

Industrial Products Division 15 
Wilkerson Corporation 153 
Y 
Yates-American Machine Co. 179 
Young Radiator Co. 62 

















WEW PALLEY HYDRAULICS 


Here ore two of ow newly developed line of double 
ection industriel Hydraulic Cylinders. These cylinders 
are designed to meet the most rigid requirements of 
industry. All ere heavy duty steel construction. SAVE! 

Type (A) Is o heavy duty, press type cylinder with 
bores of 3", 5°", 6" ond 8"’ — thrust ronges up te 75 
TONS et 3000 PSI. 

Type (8) is an internal cop type cylinder with bores 
of 11/2", 2", 2-1/2", 3", 3-1/2" ond 4". Hos 
thrust range of 2 to 48°". Delivers up to 18,850 Ibs. 
of thrust on 1500 PSI line pressure. 

For COMPLETE. LISTING of our tremendous ON- 
THE-SHELF stocks and prices — Send for Cot. H-59. 


NEW HEAVY DUT 
\\ 3000 Ps/ HAND PUMP W HEAVY OOTY ow 
Operates up to 3000 PSI. Hos a -WAY VALVE 
built-in return flow check valve, Avellcble tn Open 
tater port 16" AN, outlet 1/4”"AN. or Closed Center. 3000 
; No. HP-30 PSI type available with spring return or 
detents. 2000 PSI type hos spring return 
Only 4 i neutral. Specify type needed. Both have 
built-in adjustable relief valve. Maximum 


1500 PS! Hydrevlic HAND PUMP flow #9 10 GPM. Order either 2000 or 3000 























Displaces 0.19 GPM at 30 cycles PS! type. SAVE at our LOW PRICES! | 
per min. Copacity 1.5 cu 2000 PSI type.......--- $24.50 
in. per cycle. No. HP-3U — 3000 PSI type. .... 066. $32.75 | | 





STRATO POWER -—, CLERIC | 
WD. PUMP =| 


Delivers 10 gol. per minute 


of 1500 RPM ot S580 PS "| 1500 PSI. Hos 2” bore, 9” stroke, 
Pressure is adjustable from 7/8" shoft, 14-1/4”" length. 
2800to 3800 PSI.A variable * Apprex. Gov't cost -$75 


displocement, piston type. Cat. No. H-48U — Used 
ispl 1.694 cubic i 9920 2 
Disploces : 694 cubic in. ha“ Ne. H-48N = NEW ? 


per revolution. «sss esees 





NOTE: We stock the lorgest ON- THE- 
SHELF stock of Hydraulic Equip. in Ideal for clutch or throttle control 
the World. Stecks include Hydrovlic when used as co master & slove. Bore 
Pumps, Velves, Cylinders, Motors, 5/8", stroke 4-1/8", shoft 7/16", 
Hose ond fittings of all kinds. Write length 9-5/8". Ports 1/4" 75 
for Cetaleg section H-59 and SAVE! tube. NEW. Cot. No. H-60 3 — 


Poy by M.O. of Check. P.O.s occepted from D&B firms roted F2% or ‘better, 1/2 
deposit with C.0.D.s. Prices F.0.B. Los Angeles Wrhse. 
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if you use 





PRESSURE 
SNUBBER 







SMALL, COMPACT 


Now! CHEMIQUIP, 


— ORIGINAL, 
GIVES YOU TYPE 816 e og 
ROUS DISCS, EXCLUSIVELY * 
Po _ CORROSION 
Whet they do: Chemiquip pressure EASILY CLEANED 


snubbers give steady average pres 
sure reading—smooth ovt pressure 
impulses and fluctuations—eliminate 
pressure gauge failure due to shock 

-remove harmful solids from actuct 


@ NO MOVING 
PARTS 


CONFORMS WITH 
U.S. NAVAL 


ing fluids. Available in Ye", Va’ SPEC. MIL-D-2940 
and 2" NPT. 
yr LABL 
Popular uses: dampening pulsations STAIN ESS 
and surges; for mercury monome . STEEL BRASS 
ters, metering, and filtering small DURAL 
quantities of liquids or gases R MON 


Write today for illustrated fully-detailed Bulletin BW-741 


CHEMI IP C0 CS 36 East 10th St., N. Y. 3 
. GRamercy 7-3772 














2263 E. Vernon Ave: Dept. AH-99 Les Angeles 58, Colif. 


Kingsbury Slipper Type 
HYDRAULIC PUMP 


For Pressures to 
2000 psi r ky 


mre 5 Samet > 
mont 


SUCTION 
ror’ 


Clearance at “A” eliminates 
trapping. 


* Slippers seal at “‘B” and “C’’ 
giving wear compensation. 


Slipper pumping at “’D” / . 
rides on hydredynamic oil LZ 
film for minimum friction 
similar to Kingsbury thrust 
bearing. 


® 


Springs are not required 


The Kingsbury Slipper Pump 
is the latest addition to our 
line of hydraulic equipment 
for Materials Handling and 
allied applications which al- 
ready include: 


Tog-Oil® double acting, 
variable leverage hand pumps 
for pressures to 10,000 psi. 


Hydro-Wheel® for  self- 
propelled lifters. Gives 360 
steering and reverse opera- 
tion. 














Write Dept. AP-9 MECHANISMS co. 


118 East Second Street, Uhrichsville, Ohio 
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FILTER—LU BRICATOR—REGI LATOR 


USE A TIME-SAVER CARD 


_.. for more information on new products, 
useful literature, components 
or services advertised just circle 


PRODUCTS ADVERTISED IN THIS ISSUE 


ACCUMULATORS 
Hydra ( 
p j ( 4 


ACTUATORS, ROTARY 
LIR MOTORS 
M fa 


\IR COMPRESSORS 


\IRCRAFT HYDRAULIC POWER UNITS 
H D 

BOOSTERS 

ONTOUR CUTTERS 


CYLINDERS 


ELECTRIC CONTROLS 


na 


FILTERS 
Adare ({ 
M e { 
tal | ir & M ( 
al F Cort . 
gineer Cort 4 
( is 
} ar ( " 
| i Cort 
larve ngine g < 
\. Murphy 109 
Wm. W. Nugent & Co., Inc 114 
at Products ¢ 120 
Watt Regulator Co 6 
\ kersor Corporatior 


\ ow Tools, Inc i4 
\. Schrader Son I 
Wilkerson Corporatior ! 


FLEXIBLE SHAFT COUPLINGS 


oy Flexible Coupling Co 


FLUID MOTORS 


umberlain Industries, Ltd 2 


HOSE FITTINGS & ASSEMBLIES 


\eroquip Corp { 
Alemite Division, Stewart Warner 

| orp ' 
Anchor Coupling Co., Inc 1 3 
Eastman Manufacturing (« 54 
Flexonics Corp 56 
Hansen Manufacturing Co 70 
Imperial Brass Mfg. Co 82 
Snap-Tite 142 
Stratoflex, Inc 146 
}Titeflex, Inc 51 
Tru-Flate Inc 153 
The Weatherhead Co 167 


186 


item no 
HYDRAULIC FLUIDS 
Celanese Corp. of America l 
E. F. Houghton & Co ; 
Ss Oil Co 14 
Monsanto Chemical C« 107 
Ts Inc 150 
JOINTS, ROTARY, SWIVEL 
Barco anufacturing ¢ s 
Chiksan (¢ 5 
Sea lk Cory 140 
LEAK DETECTOR 
( t al Ir strument 40 
MANIFOLDS 
Numatic Inc 115 


MISSILE HYDRAULIC SUPPORT 
SYSTEM 
Vickers Ime Marine Ordnance Dept 


Industrial Divisior 
hine Co 


-American Mac 


PACKINGS & SEALS 
Chicago Rawhide Mfg. Co 
Darling Valve & Mfg. Co 

The Garlock Packing Co 
Goshen Rubber C 
Greene-Tweed C 

Hall & Hall, Ltd 

E. F. Houghton & Co 
International Packings Corp 
Johr Manville 

Linear, Ine 

Minnesota Rubber 

National Seal 

Ray bestos-Manhattar ir 

Page Belting Co 

Parker Seal Co 

Plastic & Rubber Products Co 
Precision Rubber Co 

United Metallic O” Ring Corp 
U. S. Gasket Plastics Division 


PIPE FITTINGS 
The Weatherhead (« 


PISTON RINGS 
Koppers Co Ine 


PISTON ROD PACKING CARTRIDG 


Hydraulic Accessories Co 


PRESSURE GAUGES 

Glassco Instrument Co 

Helicoid Gage Division 

Kunkle Valve Co. 

Manning, Maxwell & Moore, In« 

Marsh Instrument Co 

Rochester Mfg. Co., Ine 134, 


PRESSURE SNUBBERS 


Chemiquip 


PUMPS 

Adel Precision Products 

Berry Hydraulics 

Eastern Industries, Inc. 

Hein-Werner Corp 

Mechanisms Co 

Oberdorfer Pump Division 

Oilgear 

Owatonna Tool Co. 

Racine Hydraulics & Machinery, Inc 

Roper Hydraulics Inc. 

Vickers Armstrong (Engineers) Ltd. 

Watertown Div., New York Air Brake 
Co. 

Webster Electric Co 

Weldon Tool Co 


PUMPS, HAND 
Commercial Shearing & Stamping Co. 
William S. Pine 


91 

ES 
78 
63 


9? 


OR 


10% 





the item number. 


Republic Mfg. Co. 132 


QUICK-CONNECT COUPLINGS 

Hansen Manufacturing Co 70 
Snap-Tite 142 
SEALING NUTS 


Tru-Seal Division 4 
The Weatherhead Co 67 


SERVO COMPONENTS 
Moog Servocontrols, Ine 108 
Vickers, Inc., Machinery Hydraulic 
Division 


THREAD PROTE( TOR 


Protective Closures 


rUBE BENDING EQUIPMENT 
imperial Brass Mfg. Co 82 
TUBE FITTINGS 
Flodar Corp 


Imperial Brass Mfg. Co R2 
L & L Manufacturing Cx ; 
Lenz Company 94 
TUBING 

The Babcock & Wilcox Cx q 
Republic Steel Corp 133 
Superior Tube C« 148 


‘ALVES, AIR 


Airmatic Valve, Inc. 6 
Air-Mite Devices, Ine 8 
Allied Control Valve Division 10 
Auto-Ponents, Inc. 15, 169 
Barksdale Valves 21 
Benbow Mfg. Co 25 
Cirele Seal Products Co., Inc 6 
Hannifin Company 11 
Humphrey Products Division 76 
Hunt Vaive Co 77 
Hydromatics, Inc. 81 
Kepner Products Co so 
Kemp-Aero Products 88 
Walter Kidde & Co., In« 90 
Marotta Valve Co 99 
Mechanical Air Controls, Ine 102 
Numatics, Inc 115 
Ross Operating Valve Co 137 
A. Schrader’s Son 139 
Versa Products Co 158 
Victor Co 163 
Westinghouse Air Brake 170 


VALVES, HYDRAULIC 


Adel Precision Products 


Aero Supply Mfg. Co., Ine 5 
Automatic Switch Co 16 
Auto-Ponents, Inc l 
Barksdale Valves 0 22 
Circle Seal Products Co., Inc sf 
Denison Engineering Division 46 
Double A Products Co 19 
Fluid Controis 8, 176 
The Fulflo Specialties Co., Inc 60 
Greenlee Tool Co 65 
Gresen Mfg. Co 67 
Hein-Werner Corp. 71 
Hoke, Inc 74 
Hunt Valve Co. 77 
Hydraulic Press Mfg. Co. 79 
Hydreco Divison, New York Air Brake 

Co. Bis) 
Hydromatics, Ine a 
Kepner Products Co 89 
Jamesbury Corp. X4 
O P W Jordan x6 
Kemp-Aero Products RR 
Logansport Machine Co 96 
Republic Mfg. Co. 132 
Vacco Valve Co. 175 
Waterman Engineering Co 165 
VALVES, WATER 
Barksdale Valves 19 
WIPER RINGS 
Ace Products Co 1 
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READER SERVICE CARD .... 


ASCO SOLENOID VALVES ARE ENGINEERED 
TO MISSILE GROUND SUPPORT REQUIREMENTS 


Tight Shut-Off at Pressures to 3000 PSI, 





Temperatures to Minus 350°F. 


ASCO now brings you a family of solenoid valves, specially 
designed for missile applications with tough environmental or 
operational requirements. Two, three and four way valves are 
available with standard, explosion-proof or watertight sole- 
noids: sizes range from °4” through 24”. Fluids handled in- 
clude air, liquid oxygen, helium* and nitrogen (liquid and 
gaseous). Valves can be supplied with continuous duty coil 
windings for 24 volts D-C, and for any other commercial volt- 
ages required. All types are packless (hermetically sealed), 
providing tight shut-off, with no external leakage to atmosphere. 


Two Way Valves... normally open or normally closed, easily 
handle fluids at pressures to 3000 psi, temperatures to -350° F. 
Valves are stainless steel with teflon discs; most sizes are avail- 
able with AN connections (Main II]lustration-Bulletin 8223X ). 


ASCO Valves 


Three and Four Way Valves .. . are suitable for piloting 
cylinder operated valves. Three way valves are also utilized 
for controlling single acting cylinders, and diaphragms; four 
way valves are used for controlling double acting cylinders. 
Unique poppet type seats and discs assure tight seating at 
pressures to 750 psi, temperatures to -65 F. Valve shown below 
( Bulletin 8344X) is suitable for 4 way applications, or may be 
used for 3 way installations by plugging one cylinder connection. 
5 Proposals are submitted upon receipt 
of specifications—or an ASCO Engineer 
can help you in solving your ground 
support valving problems. 
For additional information on ASCO 
Solenoid Valves for Missiles, write for 
Publication V-5056. 


ASVG. 


Automatic Switch Co. . 50-B Hanover Road, Florham Park, N. J. FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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Distilled Writing 
Rewards The Reader 


On APPLIED HYDRAULICS & PNEUMATICS, Distilled Writing is under 
the direction of David Kinsler who works with the editors until the 
extra words are squeezed out of their copy. 


Result: bright, concise, easy-to-read content that makes every issue 
a quick, convenient source of information. Articles are shorter . 
making room for more articles of interest to you. 


This editorial quality control assures you more for your reading time. 
You get all the facts clearly, simply and briefly as possible. Distilled 
Writing makes APPLIED HYDRAULICS & PNEUMATICS more rewarding 


to you. 


Applied Hydraulics & Pneumatics 


An Industrial Publishing Corporation Magazine 
812 Huron Road e Cleveland 15, Ohio e« SUperior 1-9620 


Sales Offices: New York Chicago Los Angeles London 
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